












7KLV :RUNLQJ 3DSHU UHODWHV WR WKH &%5 5HVHDUFK 3URJUDPPH RQ ,QGXVWULDO
2UJDQLVDWLRQ&RPSHWLWLYH6WUDWHJ\DQG%XVLQHVV3HUIRUPDQFH$EVWUDFW
7KHSDSHUH[DPLQHVWKHHFRQRPLFUDWLRQDOHIRU³SXEOLFSULYDWHSDUWQHUVKLSV´WR




:KLOH WKH IRUPHU UHO\ RQ DQ HVVHQWLDOO\ HYROXWLRQDU\ XQGHUVWDQGLQJ RI
LQQRYDWLYHSURFHVVHVZKLFKHPSKDVLVHWKHQHHGIRUGHFHQWUDOLVHGSXEOLFSULYDWH





SXEOLFSULYDWH JRRG 7KLUG IRU ³SXEOLFSULYDWH SDUWQHUVKLSV´ WR ZRUN WKH
XQGHUO\LQJSROLF\GLUHFWLRQSULYDWLVDWLRQRUJUDGXDOVRFLDOLVDWLRQQHHGVWREH
IXUWKHUVSHFLILHG7KLVLQWXUQUHTXLUHVDFODULILFDWLRQRIZKHWKHUNQRZOHGJHLV











)XUWKHU LQIRUPDWLRQ DERXW WKH (65& &HQWUH IRU %XVLQHVV 5HVHDUFK FDQ EH
IRXQG RQ WKH :RUOG :LGH :HE DW WKH IROORZLQJ DGGUHVV
KWWSZZZFEUFDPDFXN
³7KH SX]]OH OLHV LQ WKH UHODWLRQVKLS EHWZHHQ PDNLQJ SURILW DQG









7KH UHQDLVVDQFH RI XQLYHUVLW\LQGXVWU\ UHODWLRQV  8,5V LV D
FHQWUHSLHFH RI WKH HFRQRPLF DJHQGD DVVRFLDWHG ZLWK 7KLUG :D\
SROLWLFV 7KUHH FRQFHSWV DUH DW WKH KHDUW RI WKLV DJHQGD WKH




PDUNHW 7RJHWKHU WKHVH LGHDV GHILQH WKH FRUH IHDWXUH RI WKH 7KLUG










VXFFHVVIXO HFRQRPLHV RI WKH IXWXUH ZLOO H[FHO DW JHQHUDWLQJ DQG




VWUXFN EHWZHHQ FRPSHWLWLRQ DQG FROODERUDWLRQ EHWZHHQ
HQWUHSUHQHXULDO DQG FROOHFWLYH VSLULWV )ROORZLQJ 3XWQDP DQG
)XNX\DPD SURSRQHQWV RI WKH 7KLUG :D\ DJUHH WKDW LQ µWKH QHZ
NQRZOHGJH GULYHQ HFRQRP\¶ WKH WUDQVIRUPDWLRQ RI HQWUHSUHQHXULDO








WKH VWDWH DQG WKH PDUNHW DGYRFDWHG E\ QHRFODVVLFDO ZHOIDUH




WKHUH DUH ZHOO GHILQHG ODFXQD LQ WKH PDUNHW %XW WKH PDUNHW
FRPSOHPHQWDULW\ YLHZ JRHV EH\RQG WKH VLPSOLVWLF DSSURDFK ZKLFK
VD\V WKDW FHUWDLQ DUHDV OLNH GHIHQVH VKRXOG EH WKH GRPDLQ RI WKH
SXEOLFVHFWRUZKLOHRWKHUVOLNHPDNLQJVWHHOVKRXOGEHWKHGRPDLQRI
WKH SULYDWH 7KH SXEOLF DQG SULYDWH VHFWRUV RIWHQ QHHG WR ZRUN LQ
WDQGHP DV µSDUWQHUV¶ ZLWKLQ WKH VDPH DUHD¶  IRUWKFRPLQJ 
HPSKDVLVLQWKHRULJLQDO
￿
*LYHQ WKH VWURQJ HPSKDVLV RQ NQRZOHGJH DQG VFLHQFH DV WKH QHZ
µHQJLQH RI JURZWK¶ LW FRPHV DV QR VXUSULVH WKDW8,5V
￿ VKRXOG EH
DVVLJQHG D SLYRWDO UROH DPRQJ WKH µSXEOLFSULYDWH SDUWQHUVKLSV¶
GHVLJQHG WR SURPRWH DQG DVVLVW WKH SHUIRUPDQFH RI WKH µQHZ
HFRQRP\¶
7KDW NQRZOHGJH DQG VFLHQFH DUH DQ LPSRUWDQW GULYHU RI WHFKQLFDO
SURJUHVVDQGWKHUHIRUHDOVRRIHFRQRPLFJURZWKLVQRWDQHZLGHD
2QWKHFRQWUDU\WKHLGHQWLILFDWLRQRIVFLHQFHZLWKSURJUHVVLVRQHRI
WKH PDLQ WKHPHV RI WKH (QOLJKWHQPHQW DQG D GHILQLQJ DVSHFW RI
FDSLWDOLVP$VVXFKLWLVRQHRIWKHIHZSURSRVLWLRQVRQZKLFKQHR
FODVVLFDODQG0DU[LVWHFRQRPLVWVFDQDJUHH1HLWKHULVFORVHGLUHFW
FROODERUDWLRQ EHWZHHQ SXEOLF VHFWRU UHVHDUFK 365 DQG LQGXVWU\ D
QHZ SKHQRPHQRQ $V LV ZHOONQRZQ ERWK WKH FKHPLFDO DQG WKH
HOHFWULFDO LQGXVWU\ PDGH DPSOH XVH RI GLUHFW LQWHUDFWLRQ ZLWK
XQLYHUVLW\ ODERUDWRULHV LQ WKH QLQHWHHQWK FHQWXU\ DQG IDU LQWR WKH






8QGHUO\LQJ WKLV YLHZ RI WKH QHZ HFRQRPLF UROH RI 365 DUH WZR




SXEOLF UHVHDUFK LQVWLWXWHV DQG SULYDWH FRPSDQLHV DW DOO OHYHOV RI
NQRZOHGJH IRUPDWLRQ LV LQGLVSHQVDEOH WR WKH VXFFHVVIXO






HQWUHSUHQHXUVKLS FRPSHWLWLYH FDSDELOLWLHV DQG SXEOLF SDUWQHUVKLSV
FROODERUDWLRQ







LQQRYDWLRQ LQ SDUWLFXODU7KH ILUVW  PLFURHFRQRPLF  DUJXPHQW IRU
µSXEOLFSULYDWH SDUWQHUVKLSV¶ LQ VFLHQFH EXLOGV RQ DQ HYROXWLRQDU\
XQGHUVWDQGLQJ RI LQQRYDWLRQ SURFHVVHV ZKLFK VWUHVVHV WKH UROH RI
µG\QDPLFLQHIILFLHQFLHV¶VXFKDVWKHSHUVLVWHQFHLQHUWLDRIEHKDYLRXUDO
URXWLQHV WKH LQHYLWDELOLW\ RI µZDVWH¶ LQ WKH SURFHVV RI FRPSHWLWLYH
VHOHFWLRQ WULDO DQG HUURU WKH SRVVLELOLW\ RI ORFNLQV DQG WKH
UHDOLVDWLRQRIORFDOUDWKHUWKDQJOREDORSWLPD(VVHQWLDOO\SURFHVVHV
DUHUHJDUGHGDVLUUHYHUVLEOHLQWLPHDQGFXPXODWLYHWKDWLVSDWK
GHSHQGDQW  HYROYLQJ ZLWKLQ D FHUWDLQ SRVVLELOLW\ VSDFH SDUDGLJP







G\QDPLF QDWXUH RI WKH µNQRZOHGJHGULYHQ¶ HFRQRP\ RQ D GLIIHUHQW
FKDUDFWHULVDWLRQ RI NQRZOHGJH 5DWKHU WKDQ VWUHVVLQJ WKH UROH RI
FRJQLWLYH FRQVWUDLQWV DQG WKH G\QDPLF µLPSHUIHFWLRQV¶ DULVLQJ IURP
WKHVH LW FRQFHSWXDOLVHV NQRZOHGJH DV DQDFFXPXODEOH DQG VHOI
UHSURGXFLQJIDFWRURISURGXFWLRQZKLFKLQDVHQVHWREHVSHFLILHG
EHORZ  LV HVVHQWLDOO\ QRQVFDUFH )XUWKHUPRUH LW WUHDWV LQFUHDVLQJ
UHWXUQV DV UHVXOWLQJ IURP VWDWLF NQRZOHGJHH[WHUQDOLWLHV ZKLFK DUH





ZLWK WKH DERYH PHQWLRQHG FKDUDFWHULVWLFV WKH VHFRQG UHIHUV WR
NQRZOHGJHDVDSXEOLFSULYDWHJRRG7KHODWWHUFRQFHSWDSSHDUVLQ
SDUWLFXODU LQ WKH PRUH UHFHQW 1*7 PRGHOV ZKLFK WU\ WR PRGHO
UHVHDUFK DFWLYLWLHV DQG LQQRYDWLRQ SURFHVVHV LQ KLJKWHFKQRORJ\
HFRQRPLHV PRUH H[SOLFLWO\ 7KH XSVKRW RI WKLV LPSOLFLW FRQFHSWXDO
VKLIWIURPNQRZOHGJHDVDIDFWRURISURGXFWLRQWRNQRZOHGJHDVD








RSHUDWLRQ RU PRUH JHQHUDOO\ VSHDNLQJ IRU D PRUH FRPSOH[
LQVWLWXWLRQDOPRGHOVXFKDVWKDWHQYLVDJHGE\HYROXWLRQDU\WKHRULHVRI
LQQRYDWLRQ
%HFDXVHRIWKHGLYHUJHQWLQVWLWXWLRQDO LPSOLFDWLRQV DQG IUDPHZRUNV
LQKHUHQW LQ WKHVH WZR DSSURDFKHV  WKH HYROXWLRQDU\ YLHZ RI







UHTXLUHG LQ RUGHU WR PDNH WKHP ZRUN LV D FODULILFDWLRQ D RI WKH








ODUJH H[WHQW LV D YLHZ RI NQRZOHGJH DV D GLVHPERGLHG YLUWXDO
HQWLW\IDFWRURISURGXFWLRQ+RZHYHUZKLOHHYROXWLRQDU\DSSURDFKHV
DUH QRWRULRXVO\ XQFOHDU DV WR WKH SURSHUW\ ULJKWV LPSOLFDWLRQV RI
NQRZOHGJHDVDSULPHGULYHURILQQRYDWLRQDQGJURZWKDGYRFDWLQJWKH
SURPRWLRQ RI µFROOHFWLYH OHDUQLQJ SURFHVVHV¶ DQG GHFHQWUDOLVHG
FRRSHUDWLRQDFURVVSULYDWHDQGSXEOLFVHFWRUVZLWKRXWPXFKFRQFUHWH
VSHFLILFDWLRQ RI ZKDW VXFK D SURFHVV RI µFROOHFWLYLVDWLRQ¶ DQGRU
µFOXVWHULQJ¶PLJKWPHDQLQWHUPVRIWKHODUJHUDQGIRUPDOLQVWLWXWLRQDO
VHWWLQJ WKH 1*7 LV VLPSO\ LQFRQVLVWHQW ,I RQ WKH RQH KDQG
NQRZOHGJHLVQRWMXVWDGLVHPERGLHGHQWLW\EXWDVZLOOEHVHHQDOVRD
IDFWRU RI SURGXFWLRQ ZLWK WKH FDSDFLW\ RI HQGOHVV VHOIUHFXUVLYH
UHSURGXFWLRQ LW LV XQFOHDU ZK\ LW VKRXOG EH GHSHQGHQW RQ SULYDWH
HQWUHSUHQHXULDO HIIRUWV WR IORXULVK,I RQ WKH RWKHU KDQG SULYDWH
HQWUHSUHQHXULDO HIIRUWV DQG ZLWK WKHP SULYDWH LQFHQWLYHSURSHUW\
ULJKWVVWUXFWXUHVDUHGHHPHGLQGLVSHQVDEOHIRULQQRYDWLRQRFFXUULQJDW
DOOLWLVXQFOHDUKRZNQRZOHGJHDVERWKDIDFWRURISURGXFWLRQDQGD










SURFHVVHV 7KLV URXWH KDV EHHQ DGYRFDWHG LQ D QXPEHU RI UHFHQW
FRQWULEXWLRQVQRWDEO\WKHQHZLQVWLWXWLRQDOJURZWKWKHRU\HJ1RUWK




7KLV ODWWHU URXWH EXLOGV RQ D YLHZ RI FDSLWDOLVW JURZWK G\QDPLFV
GHYHORSHGLQWKHZRUNVRI0DU[$<RXQJ6FKXPSHWHU.DOGRUDQG
-RDQ 5RELQVRQ DQG SXWV HPSKDVLV QRW VR PXFK RQ WKH UROH RI






ZKLFK IRU UHDVRQV RI WLPH DQG VSDFH FDQ RQO\ EH PHQWLRQHG LQ
SDVVLQJ7KHVHFRQFHUQLQSDUWLFXODUWZRDUJXPHQWV)LUVWWKHGHYLFH
RI WKH UHSUHVHQWDWLYH 5DPVH\ DJHQW HPSOR\HG E\ WKH 1*7 LV
REYLRXVO\KLJKO\TXHVWLRQDEOHVHHDOVRIRRWQRWHEHORZDOOWKH
PRUHVRLQWKHFRQWH[WRIDVHOIVW\OHGQHR 6FKXPSHWHULDQWKHRU\RI
LQQRYDWLRQ DQG JURZWK RI ZKLFK XQFHUWDLQW\ DQG KHWHURJHQHLW\ RI




DQG WKH FRQFRPLWDQW SUREDELOLW\ YLHZ RI EHOLHIV LPSO\LQJ SHUIHFW
NQRZOHGJHRIDOOIXWXUHVWDWHVRIWKHZRUOG0RUHLPSRUWDQWO\WKRXJK
WKH 5DPVH\ PRGHO FORVHV WKH ZD\ WR D VHULRXV H[SORUDWLRQ RI FR
RSHUDWLRQLQWKHHFRQRP\LQWKDWLWVLPSOLFLWYLHZRIWKHPDUNHWLV
:DOUDVLDQ *LYHQ WKH WZR ILUVW ZHOIDUH WKHRUHPV D VWDWH LQ ZKLFK









RUQRW D SXUHO\ FRPSHWLWLYH HTXLOLEULXP H[LVWV EXW ZKDW GHJUHH RI
GHFHQWUDOLVDWLRQLVSHUPLVVLEOH
6HFRQGWKHUHLVWKHSUREOHPRIWKHQRWLRQRIDJJUHJDWHNQRZOHGJH


























WKH 1*7 DQG WKH 7KLUG :D\ DGYRFDF\ RI µSXEOLFSULYDWH
SDUWQHUVKLSV¶PLJKWEHUHVROYHG6HFWLRQFRQFOXGHV











IURP LQGXVWULDO SURGXFWLRQ LWV FRPPHUFLDO EHQHILWV DUH KLJKO\
XQFHUWDLQ6HFRQGO\WKHSXEOLFJRRGFKDUDFWHURILQIRUPDWLRQLPSOLHV
WKDWWKHIL[HGSURGXFWLRQFRVWVRILQIRUPDWLRQZLOOEHPXFKKLJKHU
WKDQ LWV WUDQVIHU RU LPLWDWLRQ FRVWV DQG WKXV WKH IRUPHU ZLOO EH




LQYHVWPHQW LQ SULYDWH 5	' DQG UHFRPPHQGV SXEOLF SROLF\
LQWHUYHQWLRQLQWKHIRUPRIVWDWHIXQGLQJIRUEDVLFUHVHDUFKµSLFNLQJ
WKH ZLQQHU¶ DQG OHJDO GHYLFHV WR LQWHUQDOLVH H[WHUQDOLWLHV VXFK DV
SDWHQWVDVDQDSSURSULDWHUHPHG\
,QIRUPDWLRQ (FRQRPLFV D UHFHQW H[WHQVLRQ RI QHRFODVVLFDO WKHRU\
HJ6WLJOLW]WDNHV D VOLJKWO\ GLIIHUHQW SRVLWLRQ EDVHG RQ LWV
IXQGDPHQWDOFRQWHQWLRQWKDWLQIRUPDWLRQDOLPSHUIHFWLRQVDUHSHUYDVLYH
LQERWKPDUNHWVDQGVWDWHVWUXFWXUHV1RWRQO\GRWKHVHLPSHUIHFWLRQV
XQGHUPLQH WKH DELOLW\ RI WKH VWDWH WR SLFN ZLQQHUV DQG WR GHVLJQ
RSWLPDO OHJDO GHYLFHV EXW WKH\ DOVR UHSUHVHQW QDWXUDO EDUULHUV WR
LPLWDWLRQWKHUHE\JLYLQJULVHWRQDWXUDOROLJRSROLHVZKLFKDUHOLNHO\WR
EHUHLQIRUFHGE\WKHH[LVWHQFHRIIL[HGVXQNFRVWVQRQFRQYH[LWLHV






EH QHFHVVDU\ WR SURYLGH LQFHQWLYHV WR LQQRYDWH WKURXJK VXUYLYDO
SUHVVXUHV :KLOH VRPH EURDG UDWLRQDOH IRU FROODERUDWLYH UHVHDUFK
DUUDQJHPHQWV FRXOG EH VHHQ WR EH FRPSDWLEOH DW OHDVW ZLWK WKH
SHUVSHFWLYHSURYLGHGE\,QIRUPDWLRQ(FRQRPLFVWKHLPSRUWDQWSRLQW
LV WKDW WKH QHRFODVVLFDO DUJXPHQW RYHUDOO IRFXVHV RQ DYRLGLQJ
QHJDWLYH VSLOORYHUV EHWZHHQ SULYDWH FRPSDQLHV E\ PRQRSROLVLQJ
DFFHVVWRLQIRUPDWLRQ
$QDOWHUQDWLYHYLHZKDVEHHQSXWIRUZDUGE\HYROXWLRQDU\HFRQRPLFV
+HUH WKH FRUH FRQFHSW LV QRW LQIRUPDWLRQ EXW NQRZOHGJH 7KH
GLIIHUHQFHLVWKDWNQRZOHGJHLVQRWUHJDUGHGDVPDUNHWDEOHLQWKHVHQVH
LQIRUPDWLRQLVHJYRQ7XQ]HOPDQQ,WLVQRWDFRPPRGLW\EXW
LQVWHDG LV HPEHGGHG LQ D YDULHW\ RI OHDUQLQJ SURFHVVHV DQG
RUJDQLVDWLRQDOVWUXFWXUHVZKLFKDUHVSHFLILFWRLQGLYLGXDOVILUPVRU
LQVWLWXWLRQV %HFDXVH RI WKLV HPEHGGHGQHVV DQG DOVR GXH WR WKH




ILUPVSHFLILF FRPSHWHQF\ *LYHQ WKH HPEHGGHG QDWXUH RI DOO
NQRZOHGJHWKHHIIHFWLYHQHVVRIOHDUQLQJUDWKHUWKDQDSSURSULDELOLW\
SURFHVVHVGHSHQGVRQWKHTXDOLW\RI VRFLDO LQWHUDFWLRQ DQG OLQHV RI
FRPPXQLFDWLRQ +HQFH WKH FUHDWLRQ RI VSHFLILF FRPSHWHQFLHV E\
LQGLYLGXDO ILUPV LV OLNHO\ WR LQYROYH WR D FRQVLGHUDEOH H[WHQW












QHWZRUNV ZLWK D ZHOOGHYHORSHG FDSDFLW\ WR FUHDWH VSDFH IRU
WUDQVLWLRQV IURP RQH WHFKQRORJLFDO WUDMHFWRU\ WR DQRWKHU  7KLV
FRQGLWLRQ LV PRVW OLNHO\ WR EH PHW E\ QHWZRUNV ZKLFK LQWHJUDWH
GLIIHUHQWW\SHVRIRUJDQLVDWLRQDODQGSURGXFWLRQORJLFORQJWHUPYV





KLJKWHFKQRORJ\ ORFDOLVHG FOXVWHUV SXEOLFSULYDWH UHVHDUFK
FROODERUDWLRQVDQGRWKHUPHFKDQLVPVWRSURPRWHFROOHFWLYHOHDUQLQJ
SURFHVVHV (VVHQWLDOO\ WKHVH FKDQJHV PDUN D JUDGXDO VKLIW LQ























7XUQLQJQRZWRWKHPDFURHFRQRPLFUROH RI NQRZOHGJH DV D PDMRU









EDVLF DVSHFWV RI WKH GHEDWH RQ WKLV LVVXH EHIRUH WXUQLQJ WR WKH
WKHRUHWLFDOFRQWULEXWLRQRIWKH1*7
$V LV ZHOONQRZQ XQWLO UHODWLYHO\ UHFHQWO\ µSRVW 6RORZLDQ¶ JURZWK






HQGRJHQLVDWLRQ RI NQRZOHGJHUHODWHG DQG WHFKQRORJLFDO JURZWK
IDFWRUV WKH HPSLULFDO RXWORRN HQGRUVHG LQ WKH FRQWH[W RI µJURZWK
DFFRXQWLQJ¶H[HUFLVHVKDGDOUHDG\OHDGWRDQLQFUHDVLQJSUHRFFXSDWLRQ
ZLWKWKHPHDVXUHPHQWRIYDULDEOHVGLUHFWO\UHIOHFWLQJWKHLQIOXHQFHRI
LQQRYDWLRQ WHFKQRORJ\ DQG UHVHDUFK RQ HFRQRPLF JURZWK DQG
SURGXFWLYLW\ :KLOH PRVW FRQWULEXWLRQV KDYH FRQFHQWUDWHG RQ WKH
HFRQRPLF EHQHILWV RI SULYDWH 5	' H[SHQGLWXUH D UHODWLYHO\ VPDOO




:KLOH WKHVH VWXGLHV HVWDEOLVK SRVLWLYH DQG VXEVWDQWLDO HVWLPDWHV IRU









DUHD DQG WKH PHWKRGRORJLFDO GHEDWH LW KDV SURPSWHG 7KLV UHSRUW
DUJXHVLQDQXWVKHOOWKDWWKHEHQHILWVDFFUXLQJIURPEDVLFUHVHDUFKDUH
RIWHQWRRLQGLUHFWDQGWRRORQJWHUPDQGWKHPHFKDQLVPVRUURXWHV





µDGGLQJ XS SUREOHP¶ 1HOVRQ   &RODQGHU  LH WKH
OLPLWDWLRQRIFDXVDOLQWHUUHODWLRQVKLSVWRVLPSOHIXQFWLRQVZKLFKDUH
FRPSDWLEOH ZLWK D OLQHDU KRPRJHQRXV SURGXFWLRQ IXQFWLRQ




IL[HG SURGXFWLRQ WHFKQLTXHV DPRQJ ILUPV DQG WKH FRPSOHWH
VHSDUDELOLW\ RI LQSXWV GR QRW KHOS WR PDNH WKHVH PRGHOV PRUH
SODXVLEOH )LQDOO\ SUDFWLFDO GLIILFXOWLHV DERXQG LQ PHDVXULQJ WKH




PDUNHWV LH WKH µSULFHOHVVQHVV¶ RI LQIRUPDWLRQ WUDQVIHUUHG LQ WKH










EHHQ IRXQG WKDW ZRXOG QRW LQ VRPH ZD\ RU RWKHU UHO\ RQ UDWKHU












ZHOO DV PRUH LQGLUHFW HIIHFWV RI EDVLF UHVHDUFK VXFK DV WKH
GHYHORSPHQWRIVNLOOVDQGWHFKQLTXHVDUHUDUHO\DFFRXQWHGIRUDQG
GDWDFROOHFWHGIURPLQGXVWULDOVRXUFHVLVOLNHO\WRFRQWDLQDQLQEXLOW
ELDV WRZDUGV XQGHUHVWLPDWLQJ WKH FRQWULEXWLRQ RI SXEOLFO\ IXQGHG
UHVHDUFK
4XLWH FOHDUO\ WKH ILQGLQJV RI WKH 6358 UHSRUW VXSSRUW WKH
FRQFHSWXDOLVDWLRQ RI NQRZOHGJH DGYRFDWHG E\ WKH HYROXWLRQDU\
SHUVSHFWLYH RQ WHFKQRORJ\ WUDQVIHU 1RW VXUSULVLQJO\ WKH DXWKRUV
DWWULEXWHPRVWRIWKHGHILFLHQFLHVWKH\LGHQWLI\ERWKLQFRQYHQWLRQDO
HFRQRPHWULF DQG VXUYH\ DSSURDFKHV WR WKH UHODWLRQVKLS EHWZHHQ
SXEOLFDQGSULYDWHEDVLFUHVHDUFKDQGHFRQRPLFSHUIRUPDQFHWRD
OLPLWDWLRQLQWKHXQGHUO\LQJXQGHUVWDQGLQJRIWKHQDWXUHRIWKHEHQHILWV
IURP EDVLF UHVHDUFK (VVHQWLDOO\ WKH\ DUJXH WKDW PRVW RI WKHVH
DSSURDFKHV IROORZ $UURZ D E DQG 1HOVRQ  LQ
WUHDWLQJEDVLFUHVHDUFKDVDSXUHSXEOLFJRRGLHDVQRQULYDODQG
QRQH[FOXGDEOH 7KH\ WKHUHIRUH UHJDUG DV LWV PDLQ EHQHILW WKH
SURGXFWLRQ RI QHZ FRGLILHG LQIRUPDWLRQ UHDGLO\ DYDLODEOH IRU
DSSOLFDWLRQ E\ LQGXVWULDO DQG RWKHU XVHUV 7KLV H[FOXGHV IURP WKH
DQDO\VLVOHVVWDQJLEOHEHQHILWVVWHPPLQJIURPWKHHPERGLHGDQGWDFLW
FKDUDFWHU RI PXFK RI WKH LQIRUPDWLRQNQRZOHGJH WUDQVIHUUHG LQ WKH
SURFHVV RI LQQRYDWLRQ $FFRUGLQJ WR WKLV YLHZ PXFK JUHDWHU
LPSRUWDQFHWKDQFRPPRQO\DVVXPHGDGKHUHVWRQRQWUDGLWLRQDOIRUPV
RI EHQHILWV IURP SXEOLF EDVLF UHVHDUFK VXFK DV WUDLQLQJ DQG WKH
GHYHORSPHQW RI LQIRUPDO FRPPXQLFDWLRQ QHWZRUNV 7KH IXOO OLVW RI
WKHVHEHQHILWVLVSDUWO\EDVHGRQ3DYLWWDQGFRPSULVHVDSDUW
IURP WUDLQLQJ DQG QHWZRUNV QHZ HQJLQHHULQJ WRROV VFLHQWLILF
LQVWUXPHQWDWLRQ DQG PHWKRGRORJLHV WHFKQRORJLFDO SUREOHP VROYLQJ
DQG WKH FUHDWLRQ RI QHZ ILUPV +RZHYHU UHOLDQFH RQ D VLPSOLILHG
SHUFHSWLRQRINQRZOHGJHDVDFRGLILDEOHHQWLW\DOVRWHQGVWRGLVUHJDUG
FRQVLGHUDEOH OHDUQLQJ DQG RWKHU FRVWV LQYROYHG LQ WKH DFTXLVLWLRQ
LPLWDWLRQDQGXWLOLVDWLRQRIVXFKLQIRUPDWLRQRUNQRZOHGJH+HQFH
ZKLOHWKLVUHSRUWVHHPVWRVXJJHVWWKDWWKHHFRQRPLFEHQHILWVDULVLQJ
IURP EDVLF UHVHDUFK DFWLYLWLHV DUH SRWHQWLDOO\ PXFK ODUJHU WKDQ
VXJJHVWHGE\PDLQVWUHDPHPSLULFDOVWXGLHVLWDOVRSRLQWVWRWKHIDFW
WKDW WKH HFRQRPLF FRVWV LQYROYHG LQ WHFKQRORJ\ WUDQVIHU IURP WKH
VFLHQFH EDVH PD\ EH FRQVLGHUDEOH,Q FRQFOXVLRQ WKHQ WKH 6358
UHSRUWVRXQGVDJHQHUDOQRWHRIFDXWLRQLQWKHDEVHQFHRIDQDGHTXDWH
WKHRUHWLFDOPRGHORIWKHFRPSOH[OLQNVDQGPHFKDQLVPVXQGHUO\LQJ
WHFKQRORJ\ WUDQVIHU DQG WHFKQLFDO FKDQJH DV ZHOO DV RI UREXVW















LQWHUYHQWLRQ FDQ PDNH D GLIIHUHQFH LQ SURPRWLQJ WKH JURZWK
SHUIRUPDQFHRIWKHµQHZHFRQRP\¶KDVODUJHO\EHHQSURYLGHGE\WKH
1*7:KDWPDNHVWKLVQHZEUDQFKRIJURZWKWKHRU\RISDUWLFXODU




IRU WKH H[SODQDWLRQ RI DJJUHJDWH JURZWK )XUWKHUPRUH ODWHU
FRQWULEXWLRQV 5RPHU *URVVPDQ DQG+HOSPDQ $JKLRQ
DQG +RZLWW  DWWHPSW WR V\VWHPDWLFDOO\ OLQN DGYDQFHV LQ
DJJUHJDWH JURZWK WKHRU\ WR WKH PLFURHFRQRPLF DQDO\VLV RI 5	'
DFWLYLWLHVDQGLQQRYDWLRQ
$VLVZHOONQRZQWKH1*7UHSUHVHQWVDUHQHZHGDWWHPSWWRXQSDFN
WKH IDPRXV µJURZWK UHVLGXDO¶ 6RORZ  RU µPHDVXUH RI RXU
LJQRUDQFH¶$EUDPRYLW]7KHPDLQDLPLVWRµHQGRJHQLVH¶





HFRQRP\ WKH\ DQG WKH UDWH RI HFRQRPLF JURZWK DUH VWLOO WR EH
FRQFHSWXDOLVHG DV WKH RXWFRPH RI WKH DJJUHJDWH SULYDWH DQG VRFLDO
FKRLFHVRIUDWLRQDODJHQWVRUPRUHSUHFLVHO\RIWKHFKRLFHVPDGHE\D
VLQJOH UHSUHVHQWDWLYH DJHQW HQJDJHG LQ LQILQLWHKRUL]RQ 
LQWHUWHPSRUDO XWLOLW\PD[LPLVDWLRQ ,Q PRVW PRGHOV WKLV
PLFUREHKDYLRXU GHWHUPLQLQJ WKH UDWH RI WHFKQLFDO FKDQJH DQG E\
H[WHQVLRQ WKDW RI HFRQRPLF JURZWK LV IRUPDOLVHG LQ WHUPV RI WLPH
SUHIHUHQFHGLVFRXQWUDWHVRUVRPHWLPHVDOVRµUHTXLUHGUDWHVRIUHWXUQ¶









WKH RXWFRPH RI ]HUR JURZWK SHU FDSLWD LQ WKH ORQJ UXQ VWDWLRQDU\
VWDWH2QWKHFRQWUDU\LQWKHVWRU\WROGE\WKH1*7WKHUDWHRISURILW
DQGLQDRQHFRPPRGLW\PRGHOZLWKD&REE 'RXJODVVSURGXFWLRQ
IXQFWLRQ WKH PDUJLQDO SURGXFW RI FDSLWDO QR ORQJHU H[KLELWV D
WHQGHQF\WRIDOODQGFRQVHTXHQWO\WKHPDMRUSROLF\FRQFOXVLRQRI
WKH6RORZPRGHODSSHDUVWREHUHYHUVHGDQLQFUHDVHLQWKHUDWHRI






















ZKHUH . GHQRWHV D VLQJOH IDFWRU H[SUHVVLRQ IRU ERWK KXPDQ DQG
SK\VLFDOFDSLWDODQGWKHSRVLWLYHFRQVWDQW$LVJHQHUDOO\XQGHUVWRRG
WR EH DQ LQGH[ RI IDFWRUV DIIHFWLQJ WHFKQRORJ\ (VVHQWLDOO\ WKHVH
PRGHOV DUH EXLOW RQ WKH DVVXPSWLRQ RI OLQHDULW\ LQ WKH GLIIHUHQWLDO
HTXDWLRQIRUWKHSURGXFWLRQIDFWRUFDSLWDO.GHULYHGIURPWKHVWDQGDUG






IDFWRUV IURP WKH SURGXFWLRQ IXQFWLRQ,I LQ WKH 6RORZLDQ PRGHO
GLPLQLVKLQJUHWXUQVWRFDSLWDODUHWKHORJLFDOFRQVHTXHQFHRIWDNLQJDOO







LV QR IDFWRU VXEVWLWXWLRQ 7KLV DPRXQWV WR WKH DVVXPSWLRQ RI DQ
XQOLPLWHGVXSSO\RIKLJKTXDOLW\ODERXUDQGKHQFHDQH[RJHQRXVO\
JLYHQ FRQVWDQW UDWH RI UHDO ZDJHV DQG FRQVWDQW UDWH RI SURILWV
LQGHSHQGHQWRIWKHDPRXQWRIKXPDQDQGSK\VLFDOFDSLWDOHPSOR\HG
LQ WKH SURGXFWLRQ SURFHVV ,Q RWKHU ZRUGV LQFRPH GLVWULEXWLRQ LV
SXUHO\WHFKQRORJLFDOO\GHWHUPLQHG
￿￿,IWKLVWHFKQRORJ\RQO\XVHVVHOI
UHSURGXFLQJLQSXWVLHWKHGHSUHFLDWLRQUDWH RI FRPELQHG FDSLWDO
HTXDOV]HURSHUSHWXDOPRWLRQRUJURZWKLVJHQHUDWHGZLWKLWVUDWH






$UURZ E DVVXPLQJ D XQLW\ OHDUQLQJ HODVWLFLW\ 7KLV URXWH

















WKHUHIRUH WKDW WHFKQLFDO SURJUHVV LV HPERGLHG DQG DW OHDVW DV




￿￿ $QDO\WLFDOO\ KH FRQFHSWXDOLVHV WKLV
OHDUQLQJHIIHFWLQWHUPVRIWKHLQWHJUDORIJURVVSDVWLQYHVWPHQWWKH
KLJKHU WKH UDWH RI LQYHVWPHQW WKH PRUH SURQRXQFHG WKH UDWH RI
LQFUHDVHRISURGXFWLYLW\+RZHYHUKHDOVRDVVXPHVWKDWWKHHODVWLFLW\









VFDOH DW WKH OHYHO RI WKH HFRQRP\ ILUPV FRQWLQXH WR IDFH FRQVWDQW
UHWXUQVWRVFDOHDQGSHUIHFWFRPSHWLWLRQSUHYDLOV
￿￿2YHUDOOWKHUHDUH
VWLOO GHFUHDVLQJ UHWXUQV WR FDSLWDO LH GLPLQLVKLQJ UHWXUQV WR WKH
SK\VLFDO FDSLWDO VWRFN DUH QRW IXOO\ RIIVHW E\ LQFUHDVHG NQRZOHGJH
IURP OHDUQLQJ GXH WR DQ XSSHU  ERXQGDU\ RI NQRZOHGJH





 X  
ZKHUHQLVWKHSRSXODWLRQJURZWKUDWH
￿￿DQGXWKHOHDUQLQJSDUDPHWHU
+HQFH DV 6RORZ  KDV SRLQWHG RXW WKH DVVXPSWLRQ RI DQ
HODVWLFLW\RIOHDUQLQJRIOHVVWKDQXQLW\DVVXUHVWKDWKLVPRGHOUHPDLQV
ZHOOZLWKLQWKHUHDOPRIWKHµROG¶6RORZLDQJURZWKWKHRU\ZLWKWKH





UXQ JURZWK FRQWLQXHV WR EH GHWHUPLQHG E\ H[RJHQRXV SURGXFWLRQ
WHFKQRORJ\FRQGLWLRQVUDWKHUWKDQVDYLQJDQGLQYHVWPHQW$VVHHQ
WKH VLPSOHVW IRUP RI $. PRGHOV DFKLHYH WKLV VLPSO\ E\ DVVXPLQJ




VHFWRUV DFFRUGLQJ WR ZKHWKHU QRQUHSURGXFLEOH RU QRQ DFFXPXODEOH
IDFWRUVPDWWHURUQRWLHE\UHLQWURGXFLQJIDFWRUVXEVWLWXWLRQDQGE\
XVLQJ WKH QRWLRQ RI NQRZOHGJH RU OHDUQLQJ H[WHUQDOLWLHV WR H[SODLQ
FRQVWDQWUHWXUQVWRFDSLWDODQGLQFUHDVLQJUHWXUQVWRVFDOH$VLQ$UURZ
E LQFUHDVLQJ UHWXUQV WR VFDOH GR QRW LQWHUIHUH ZLWK SHUIHFW
FRPSHWLWLRQLHWKH\DUHEDVHGRQWKHFRQFHSWXDOLVDWLRQRIWKHJURZWK
RI WKH SURGXFWLYLW\ SDUDPHWHU $ DV DQ XQLQWHQGHG FRQVHTXHQFH RI
VRPHRWKHUDFWLYLW\
5RPHU¶V PRGHO FHQWUHV DURXQG WKH QRQULYDOU\ DQG SDUWLDO





H[FOXGDEOH JRRG FRQVWLWXWHV WKH UDWLRQDOH IRU ILUP 5	' EXW
XOWLPDWHO\WKHUHZLOOEHVSLOORYHUVZKLFKZLOOOHDGWRLPSURYHPHQWVLQ
WKH SXEOLF VWRFN RI NQRZOHGJH $W WKH OHYHO RI WKH HFRQRP\ DV D
ZKROH WKH SURGXFWLRQ IXQFWLRQ IRU FRQVXPSWLRQ JRRGV LV
FKDUDFWHULVHG E\ FRQVWDQW UHWXUQV WR FRQYHQWLRQDO LQSXWV DQG ILUP
VSHFLILF NQRZOHGJH EXW E\ LQFUHDVLQJ UHWXUQV WR DOO IDFWRUV WDNHQ
WRJHWKHURQFHWKHDFFXPXODWHGVWRFNRISXEOLFNQRZOHGJHLVLQFOXGHG
3HUIHFW FRPSHWLWLRQ WKHUHIRUH SUHYDLOV +RZHYHU5RPHU DVVXPHV
PRUH VSHFLILFDOO\ WKDW WKH RXWSXW HODVWLFLW\ RI WRWDO KXPDQ FDSLWDO
SULYDWH DQG SXEOLF NQRZOHGJH H[FHHGV XQLW\
￿￿ 7R SURYH WKH
H[LVWHQFHRIHTXLOLEULXPKHWKHQKDVWRIXUWKHUDVVXPHWKDWWKHUHDUH
GLPLQLVKLQJUHWXUQVWRWKHUHVHDUFKWHFKQRORJ\GXHWRLPSHUIHFWSDWHQW
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DD G ￿ 
ZKHUHD\LVDSRVLWLYHFRQVWDQWLHDSDUDPHWHUIRULQGXFHGWHFKQLFDO
SURJUHVV/\LVODERXUHPSOR\HGLQWKHSURFHVVRIWKHSURGXFWLRQRI
UHDO RXWSXW +L FRUUHVSRQGV WR LQGLYLGXDO KXPDQ FDSLWDO DQG + D
GHQRWHV WKH JHQHUDO VWDWH RI HGXFDWLRQ :KLOH ILUPV IDFH FRQVWDQW







+ ++/ D   +    
ZKHUHD+LVDSRVLWLYHFRQVWDQW+LVWKHJLYHQVWRFNRIKXPDQFDSLWDO
DQG/+LVODERXUHPSOR\HGLQWKHSURFHVVRIEXLOGLQJKXPDQFDSLWDO











SURGXFWLRQ HYHQ LQ WKH DEVHQFH RI DXWRQRPRXV RU H[RJHQRXV
WHFKQLFDO SURJUHVV 7KH ERWWRPOLQH RI WKLV PRGHO LV WKDW LW LV











+RZHYHU DV PDQ\ FRPPHQWDWRUV HJ5RPHU  6RORZ 












WKH VDYLQJLQYHVWPHQW UDWH ZLOO SHUPDQHQWO\ UDLVH WKH VWHDG\VWDWH
JURZWKUDWH¶6RORZ
)XUWKHUPRUH WKHVH PRGHOV FRQFHQWUDWH H[FOXVLYHO\ RQ FDSLWDO
DFFXPXODWLRQUHIHUULQJWRWKHQHZEURDGHUQRWLRQRIFDSLWDOLJQRULQJ
LQQRYDWLRQ DV DQ HQJLQH RI JURZWK 7KH WKLUG JHQHUDWLRQ RI 1*7
PRGHOV5RPHU$JKLRQDQG+RZLWW*URVVPDQDQG
+HOSPDQ D D E -RQHV   DGGUHVVHV WKHVH






DW OHDVW FRQVWDQW UHWXUQV WR DQ DFFXPXODEOH IDFWRU WHFKQRORJ\
UHVHDUFK ODERXU RU FDSLWDO 7KH\ DUH WKHUHIRUHQRW GLIIHUHQW IURP
EDVLF $. PRGHOV ZLWK UHJDUG WR WKH EDVLF DQDO\WLFDO PHFKDQLVP
WKURXJKZKLFKHQGRJHQRXVJURZWKLVJHQHUDWHG:KHUHWKH\GLIIHULV
LQWKHFRQFHSWXDOLVDWLRQRIWHFKQLFDOSURJUHVVDVµDVSHFLDOUHVRXUFH
XVLQJ SURILWVHHNLQJ DFWLYLW\ ZLWK LWV RZQ WHFKQRORJ\¶  6RORZ
 7KH\ DUH WKHUHIRUH DOVR RI PRUH SRWHQWLDO LQWHUHVW IRU
XQGHUVWDQGLQJ WKH UDWLRQDOH XQGHUO\LQJ WKH SURPRWLRQ RI D QHZ
HFRQRPLFUROHIRUXQLYHUVLWLHV
(QWUHSUHQHXULDOHIIRUWVDQGLQQRYDWLRQ












LV IUHH HQWU\ WR WKH VHFWRU LH WKHUH LV SHUIHFW FRPSHWLWLRQ LQ WKH
UHVHDUFK VHFWRU 7KLV GHWHUPLQHV WKH HTXLOLEULXP QXPEHU RI
LQWHUPHGLDWH LQSXWV NQRZOHGJH $ DQG HQVXUHV WKDW SURILWV WR WKH
PDUJLQDOHQWUDQWDUHGULYHQWR]HURLHHTXDOWKHDYHUDJHFRVWVRI
5	' ZKHQHYHU LQQRYDWLRQ WDNHV SODFH
￿￿) L U P V R S H U D W H L Q D Q
HQYLURQPHQWZKHUHWHFKQRORJLFDODQGUHVHDUFKNQRZOHGJHLVJHQHUDOO\
QRQULYDOURXV EXW H[FOXGDEOH 7KDW LV ZKLOH UHVHDUFKHUV FDQ PDNH
IUHH XVH RI WKH DFFXPXODWHG VWRFN RI NQRZOHGJH $ UHWXUQV WR WKH
SURGXFWLRQRILQWHUPHGLDWHJRRGVEDVHGRQEOXHSULQWVRUGHVLJQVFDQ
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  










LGHDV LH WKDW WKH H[WHUQDOLW\ DULVLQJ IURP SDVW LQQRYDWLRQVLGHDV
H[KLELWVFRQVWDQWUHWXUQVG 
￿￿)URPHTXDWLRQWRJHWKHUZLWKWKH
ODERXUPDUNHW HTXLOLEULXP HTXDWLRQ DQG WKH HTXLOLEULXP SURILW






  J   
ZKHUH/LVWRWDOODERXUVXSSO\DLVWKHPRQRSRO\PDUNXSHLVWKH













UHVRXUFHV GHGLFDWHG WR UHVHDUFK HIIRUWV LQ WKHVH FRXQWULHV ZKHWKHU
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G    D 
ZKHUHQGHQRWHVWKHSRSXODWLRQJURZWKUDWH3URYLGHGWKHVKDUHRI
UHVHDUFKHUV LQ WKH WRWDO ODERXU IRUFH LV FRQVWDQW DORQJ D EDODQFHG
JURZWKSDWK
￿￿DOOSHUFDSLWDJURZWKLVGXHWRWHFKQRORJLFDOSURJUHVV

































VHQVLWLYH YDULDEOHV 7KLV LPSOLHV WKDW IRU H[DPSOH D SHUPDQHQW












7KH PDLQ GLIIHUHQFH ZLWK 6RORZ¶V PRGHO LV WKDW WHFKQRORJLFDO
SURJUHVVLVHQGRJHQRXVLQWKHVHQVHWKDWµSURILWVHHNLQJLQGLYLGXDOV
ZKRDUHDOORZHGWRHDUQUHQWVRQWKHIUXLWVRIWKHLUODERXUVVHDUFKIRU
QHZHU DQG EHWWHU LGHDV¶ -RQHV   ,W LV QRW KRZHYHU
HQGRJHQRXVLQWKHVHQVHWKDWµLWFDQEHHDVLO\PDQLSXODWHGDWWKHZKLP





7KH PDLQ DOWHUQDWLYH WR 5RPHU  DUH WKH VRFDOOHG

















$W WKH PRVW EDVLF OHYHO RI DQDO\VLV µ6FKXPSHWHULDQ¶ 1*7 PRGHOV
PDNHWZRDVVXPSWLRQV)LUVWODERXULVWKHRQO\LQSXWDQGFRQVLVWVRI
WZRW\SHVUHVHDUFKODERXUQDQGODERXUHQJDJHGLQWKHSURGXFWLRQRI










JRYHUQHG E\SDWHQWUDFLQJ :KLOH WKHUH LV D YHU\ ODUJH QXPEHU RI


























J O OQ Q Ö J     
ZKHUH Q ￿ LV WKH VWHDG\VWDWH HTXLOLEULXP OHYHO RI UHVHDUFK OD
IUHTXHQF\SDUDPHWHULQGLFDWLQJWKHSURGXFWLYLW\RIUHVHDUFKOQ ￿LVWKH
FRUUHVSRQGLQJ DUULYDO UDWH RI LQQRYDWLRQV DQG J LV WKH VL]H RI DQ
LQQRYDWLRQ7KLVJURZWKUDWHLVDQLQFUHDVLQJIXQFWLRQRIWKHUHVHDUFK
SURGXFWLYLW\UHODWLQJ5	'HPSOR\PHQWWRWKHH[SHFWHGDUULYDOUDWHRI
LQQRYDWLRQVRI WKH SURSHQVLW\ WR VDYH VLQFH VDYLQJV EHKDYLRXU LV
GHWHUPLQHG E\ D UHSUHVHQWDWLYH 5DPVH\ KRXVHKROG ZLWK OLQHDU
SUHIHUHQFHV
￿￿DQG Q ￿FDQEHVKRZQWREHDGHFUHDVLQJIXQFWLRQRIWKH
UDWH RI LQWHUHVW ZKLFK LQ WKH VWHDG\ VWDWH LV WKH UDWH RI WLPH
SUHIHUHQFH DQG RI WKH GHJUHH RI PDUNHW SRZHU RI D VXFFHVVIXO
LQQRYDWRUVLQFH Q ￿FDQEHVKRZQWREHDGHFUHDVLQJIXQFWLRQRIWKH
HODVWLFLW\RIWKHGHPDQGFXUYHIDFHGE\WKHLQWHUPHGLDWHSURGXFHU
+HQFH LQ WKLV EDVLF IRUPXODWLRQ RI WKH PRGHO SURGXFW PDUNHW R U
SULFHFRPSHWLWLRQDVRSSRVHGWRFRPSHWLWLRQDULVLQJIURPIUHHGRPRI
HQWU\ LV XQDPELJXRXVO\ EDG IRU JURZWK FRQILUPLQJ 6FKXPSHWHU¶V








YDULRXV H[WHUQDOLWLHV FRQVXPHUVXUSOXV HIIHFW UHVHDUFK VSLOORYHUV




EHQHILWV RI DQ LQQRYDWLRQ QRW LWV EHQHILW IRU UHVHDUFK RQ IXWXUH
LQQRYDWLRQV LQWHUWHPSRUDO VSLOORYHUV 6HFRQG WKLV SRVLWLYH
H[WHUQDOLW\LVFRXQWHUEDODQFHGE\DQHJDWLYHRQHDULVLQJIURPWKHIDFW
WKDWDQHQWUDQWILUPZLOOQRWLQWHUQDOLVHWKHORVVFDXVHGE\LWVHQWU\WR
LWV SUHGHFHVVRU ZKDW $JKLRQ DQG +RZLWW   FDOO WKH
EXVLQHVVVWHDOLQJHIIHFW)LQDOO\FRQVXPHUVZLOOFRQWLQXHWRSD\WKH
VDPHSULFHIRUDKLJKHUTXDOLW\SURGXFWVRWKDWPRQRSROLVWVZLOOIDLOWR
FDSWXUH DOO RI WKH LPPHGLDWH VRFLDO EHQHILWV DULVLQJ IURP DQ
LQQRYDWLRQ7KLVLVWHUPHGWKHDSSURSULDELOLW\HIIHFWE\$JKLRQDQG
+RZLWW  DQG WKH FRQVXPHUVXUSOXV HIIHFW E\ *URVVPDQ DQG
+HOSPDQD
7KH UHODWLRQVKLS EHWZHHQ WKH RSWLPDO JURZWK DQG WKH HTXLOLEULXP
JURZWK SDWK ZLOO GHSHQG RQ WKH VL]H RI WKHVH HIIHFWV :KLOH WKH
EXVLQHVVVWHDOLQJHIIHFWZLOOWHQGWRJHQHUDWHPRUHUHVHDUFKWKDQLV
VRFLDOO\ RSWLPDO LQWHUWHPSRUDO VSLOORYHUV DQG WKH DSSURSULDELOLW\
HIIHFWZRUNLQWKHRSSRVLWHGLUHFWLRQ,QWXLWLYHO\WKHODUJHULVWKHVL]H
RIDQLQQRYDWLRQWKHVWURQJHUZLOOEHWKHFRPELQHGHIIHFWRIWKHODWWHU
WZRH[WHUQDOLWLHV+RZHYHULILQQRYDWLRQVDUH VPDOO DQG WKHUH LV D
KLJKGHJUHHRIPRQRSRO\SRZHUWKHEXVLQHVVVWHDOLQJHIIHFWPLJKWEH












SURGXFWPDUNHWFRPSHWLWLRQ KXPDQ FDSLWDO OHDUQLQJE\GRLQJ DQG
HGXFDWLRQDQGILUP5	'RUJDQLVDWLRQ)RUODFNRIVSDFHDGHWDLOHG






HQKDQFLQJ LQ VRPH LQVWDQFHV ZLWKRXW WKHUHIRUH LQYDOLGDWLQJ WKH
RYHUDOODUJXPHQWIRUPRQRSROLVWLFHQWU\EDVHGFRPSHWLWLRQ,QVKRUW
$JKLRQDQG+RZLWW¶VEDVLFPRGHODFFRUGLQJWRZKLFKNQRZOHGJH
DQG UHVHDUFK DUH WKH GLUHFW GULYHUV RI JURZWK YLD PRQRSROLVWLF




FDQQRW KRZHYHU EH H[WHQGHG WR LQFOXGH HLWKHU D KHWHURGR[
XQGHUVWDQGLQJRIWKHG\QDPLFVRIFDSLWDODFFXPXODWLRQLQYHVWPHQW
DQG HPERGLPHQW RI ODERXU RU HYROXWLRQDU\ PRGHOV RI ILUP
RUJDQLVDWLRQ DQG WHFKQRORJLFDO WUDMHFWRULHV LQFOXGLQJ KHWHURJHQRXV
IRUPVRINQRZOHGJH




GULYHQ HFRQRP\¶" ,Q RUGHU WR IXOO\ JUDVS WKHVH LPSOLFDWLRQV LW LV
QHFHVVDU\ WR KDYH D FORVHU ORRN DW WKH ZD\ LQ ZKLFK WKH 1*7
FRQFHSWXDOLVHVNQRZOHGJHDVDIDFWRURISURGXFWLRQDQGDVDJRRG$V
D IDFWRU RI SURGXFWLRQ NQRZOHGJH  LQ ZKDWHYHU VSHFLILFDWLRQ LH







7R SXW LW DQRWKHU ZD\ ZKDW PDNHV NQRZOHGJH D VSHFLDO IDFWRU RI
SURGXFWLRQLVWKDWLWFDQEHVHHQWRRYHUFRPHVFDUFLW\FRQVWUDLQWVZLWK


























WKHVH QHZHU DSSURDFKHV ,W LV SHUIHFWO\ SRVVLEOH WR KDYH LQFUHDVLQJ
UHWXUQV WR VFDOH DQG SUHVHUYH DOO WKH VWDQGDUG QHRFODVVLFDO UHVXOWV






7ZR WKLQJV IROORZ IURP WKLV REVHUYDWLRQ )LUVW LQ 1*7 PRGHOV




WULFN¶ UDWKHU WKDQ D VXEVWDQWLDO FRQFHSW LQWURGXFHG WR H[SODLQ WKH
G\QDPLFV RI µNQRZOHGJHGULYHQ¶ JURZWK 6HFRQGO\ DV ZDV VHHQ LQ























DQG µJHQHUDO HFRQRPLF SURJUHVV¶ EXW WKH µWKHRU\ RI UHQWV¶ :KDW












WKH PDUJLQDO SURGXFWLYLW\ RI VLQJOHIDFWRU FDSLWDO KXPDQ FDSLWDO
UHVHDUFKGHSHQGLQJRQWKHPRGHOVSHFLILFDWLRQLVLQGHSHQGHQWRILWV
VWRFNWKH QXPEHU RI UHVHDUFKHUV :KDW WKLV LPSOLHV LV WKDW SDUWLDO
IDFWRU YDULDWLRQ EHWZHHQ ODERXU DQG FDSLWDO LV HIIHFWLYHO\ EHLQJ
DEDQGRQHGZKHWKHURUQRWWKHPRGHOLVDVLQJOHIDFWRURUDPXOWLSOH
IDFWRURQH,QWKHFDVHRIWKHVLPSOH$.PRGHOVWKLVLVVHOIHYLGHQW,Q
WKH FDVH RI DOO RWKHU 1*7 PRGHOV ZKLFK UHLQWURGXFH IDFWRU
VXEVWLWXWLRQ E\ GLVWLQJXLVKLQJ EHWZHHQ DFFXPXODEOH DQG QRQ
DFFXPXODEOH IDFWRUV WKH SRLQW LV WKDW LQ RUGHU WR REWDLQ DW OHDVW









PRGHO LV LQWHUSUHWHG DV PHDQLQJ WKDW DV WKH XVH RI FDSLWDO LV
LQWHQVLILHG WKH HFRQRP\ KDV WR EULQJ LQWR XVH ROGHU DQG ROGHU
YLQWDJHVWKHQFRQVWDQWUHWXUQVWRFDSLWDODOWHUWKHVLWXDWLRQVXFKWKDW









LQWHUDFWLRQ EHWZHHQ ODERXU DQG FDSLWDO 7KXV $JKLRQ DQG +RZLWW


























VRFLDO HQWLW\ ZKLFK UHVXOWV IURP WKH FRQWLQXRXV WHFKQRORJLFDO DQG




DQG PDFKLQHV ZRXOG WKHQ LWVHOI EH D FRQVHTXHQFH RI SDVW





1*7 GRHV QRW SURYLGH DQ\ HFRQRPLF DQDO\VLV RI WKH IHDWXUH RI
FRQVWDQWUHWXUQVWRFDSLWDORUDFFXPXODEOHIDFWRUVRISURGXFWLRQ,WV
VXEVWDQWLDOUDWKHUWKDQSXUHO\DQDO\WLFDORUPDWKHPDWLFDOWUHDWPHQW
RI EDODQFHG JURZWK G\QDPLFV LV VROHO\ FRQFHUQHG ZLWK LQFUHDVLQJ
UHWXUQVWRVFDOHUDWKHUWKDQWKHDEVHQFHRIGLPLQLVKLQJUHWXUQVWKDWLV
ZLWKWKHWKHRU\RIµHFRQRPLFSURJUHVV¶UDWKHUWKDQWKHµWKHRU\RIUHQW¶
$V VHHQ LQFUHDVLQJ UHWXUQV WR VFDOH DUH H[SODLQHG LQ WHUPV RI
WHFKQRORJ\ RU NQRZOHGJH µH[WHUQDOLWLHV¶ ZKHWKHU WKHVH EH D VLGH
SURGXFWRIVRPHHFRQRPLFDFWLYLW\RUSDUWRIDQRUJDQLVHGSURFHVVRI
LQQRYDWLRQ7KHQRWLRQRIµH[WHUQDOLWLHV¶KDVPHDQLQJRQO\ZLWKLQWKH
QHRFODVVLFDO ]HURUHQW EHQFKPDUN QRWLRQ RI HIILFLHQW PDUNHW
DOORFDWLRQ6RPHWKLQJLVDQµH[WHUQDOLW\¶EHFDXVHLWLVH[WHUQDOWRWKH










UHWXUQV WR FDSLWDO RU DFFXPXODEOH IDFWRUV RI SURGXFWLRQ DQG LI
NQRZOHGJHLVDWWKHVDPHWLPHFRQFHSWXDOLVHGDVDVHSDUDWHIDFWRURI
SURGXFWLRQ UDWKHU WKDQ DV D E\SURGXFW RI HPERGLHG WHFKQLFDO











DQ DQDORJ\ KLJKOLJKWHG E\ .XU] DQG 6DOYDGRUL  DQG .XU]















LV LWVHOI DQ H[WHUQDOLW\ LH VRPHWKLQJ WKDW FDQQRW EH WUDQVDFWHG
WKURXJK WKH PDUNHW +RZHYHU LW LV RQO\ E\ FRQFHSWXDOLVLQJ WKH
G\QDPLFVRIDµNQRZOHGJHGULYHQ¶HFRQRP\LQWHUPVRIH[WHUQDOLWLHV
WKDWWKHTXHVWLRQRIPDUNHWDOORFDWLRQDULVHVLQWKHILUVWSODFH7RSXWLW
DQRWKHU ZD\ WKH QRWLRQ RI µH[WHUQDOLWLHV¶ LV IXQGDPHQWDOO\ D VWDWLF
RQHGHILQHGLQWKHFRQWH[WDQGDJDLQVWWKHEHQFKPDUNRI]HURUHQW
PDUNHW DOORFDWLRQ :LWK WKLV LPSOLFLW LGHDO EHQFKPDUN LQ PLQG WKH



















7KHIDFWWKDW VRPH NQRZOHGJH LV SRWHQWLDOO\ H[FOXGDEOH DQG WKDW
WKHUHIRUHPDUNHWDOORFDWLRQLVIHDVLEOHWKRXJKQRWWRWDOO\HIILFLHQWLV
SUHFLVHO\ ZKDW LV HPSKDVLVHG E\ WKH PRVW DGYDQFHG 1*7 PRGHOV
ZKLFKWU\WRSURYLGHDQHFRQRPLFDQDO\VLVRINQRZOHGJHSURGXFWLRQ
LQQRYDWLRQ 7KLV HPSKDVLV RQ WKH SRVVLELOLW\ WR µSULYDWLVH¶
NQRZOHGJHLVKRZHYHUGLIILFXOWWRUHFRQFLOHZLWKLWVSUHVXPHGDELOLW\





OLNHO\ DOVR ZLWK UHVSHFW WR LWV DFFHVVLELOLW\ $V VHHQ IRU FRQVWDQW
UHWXUQVWRDFFXPXODEOHIDFWRUVWRPDWHULDOLVHLWLVKRZHYHUQHFHVVDU\
IRUERWKODERXUDQGVWDQGDUGFDSLWDOWREHDEOHWRIUHHO\GUDZRQD
µSXEOLF¶ RU µVRFLHWDO IXQG¶ RI NQRZOHGJH VXFK WKDW WKHLU





NQRZOHGJH DV D JRRG DQG ZKLFK DOORZV WKH 1*7 WR LJQRUH WKH
LPSOLFDWLRQV DULVLQJ IURP LWV PDWKHPDWLFDO IRUPXODWLRQ RI EDODQFHG








EDVHG RQ NQRZOHGJH H[WHUQDOLWLHV RI VRPH IRUP ZKDW DUH WKH








HIIRUWV LH FRQVFLRXVO\ RUJDQLVHG LQQRYDWLRQ SURFHVVHV SOD\ D
VLJQLILFDQWUROHLQNQRZOHGJHDFFXPXODWLRQDQGJURZWKJHQHUDWLRQ,I
NQRZOHGJHIRUPDWLRQLVDSXUHO\DFFLGHQWDOE\SURGXFWRIVRPHRWKHU
HFRQRPLF DFWLYLW\ VXFK DV WKH DFFXPXODWLRQ RI SK\VLFDO FDSLWDO
$UURZ KXPDQ FDSLWDO /XFDV RU HYHQ FRQVFLRXV UHVHDUFK HIIRUWV
5RPHU  DQ\ JRYHUQPHQW SROLF\ ZKLFK UDLVHV WKH VDYLQJ
LQYHVWPHQWUDWHZLOOKDYHWKHGHVLUHGHIIHFWRQJURZWK)XUWKHUPRUH
ZKHUHVSHFLILFVRXUFHVRIHQGRJHQRXVJURZWKDUHHPSKDVLVHGVXFKDV
OHDUQLQJE\GRLQJ LQWHQWLRQDO HGXFDWLRQ HIIRUWV RU 5	' DFWLYLWLHV
GLUHFW JRYHUQPHQW LQWHUYHQWLRQ VXFK DV 5	' VXEVLGLHV DQG
LQYHVWPHQWLQWKHHGXFDWLRQDODQGUHVHDUFKLQIUDVWUXFWXUHDSSHDUVWR
EH D PRUH REYLRXV FDQGLGDWH IRU SROLF\ GHVLJQ WKDQ PHDVXUHV
VXSSRUWLQJ GLUHFW DQG GHFHQWUDOLVHG FROODERUDWLRQ  SDUWQHUVKLS 
EHWZHHQSXEOLFVHFWRULQVWLWXWLRQVDQGSULYDWHFRPSDQLHV$WWKHYHU\
OHDVW VXFK PRGHOV GR QRW SURYLGH DQ\ DUJXPHQWV WR VXSSRVH
RWKHUZLVH








 ROLJRSROLVWLF LQ *URVVPDQ DQG +HOSPDQ D RU
PRQRSROLHV LQ $JKLRQ DQG +RZLWW   LV WKDW LQWHUPHGLDWH
PDUNHWVDUHFRQWHVWDEOHPDUNHWV,QRWKHUZRUGVZLWKIUHHHQWU\WRWKH
UHVHDUFKVHFWRUµVXSHUSURILWV¶ZLOOEHWHPSRUDU\,Q5RPHU¶V
DGRSWLRQ RI PRQRSROLVWLF FRPSHWLWLRQ WKH UHVWULFWLYH DVVXPSWLRQV
PDGH E\ &KDPEHUOLQ IRU KLV ODUJH JURXS PRGHO DQG UHSHDWHG E\
'L[LWDQG6WLJOLW]LQSDUWLFXODUV\PPHWULF&(6DQGLGHQWLFDO
FRVW IXQFWLRQV  HQVXUH WKDW µVXSHUSURILWV¶ ZLOO EH ZLSHG RXW LQ D
VKRUW SHULRG HTXLOLEULXP PRGHO ZLWK IUHH HQWU\ ,Q WKH
µ6FKXPSHWHULDQ¶ PRGHOV LW LV WKH SDUWLFXODU SDWHQWUDFLQJ PRGHO
DGRSWHGZKLFKHQVXUHVWKDWWHFKQRORJLFDOOHDGHUVKLSZLOOHYHQWXDOO\
EHNLOOHGRIIE\PDNLQJSUHHPSWLYHSDWHQWLQJDQRQYLDEOHVWUDWHJ\











LQQRYDWLRQ YLVjYLV D ULYDO DQG ZKHUH WKH WLPH LQWHUYDO EHWZHHQ








DYDLODEOH WR DOO ILUPV 'DVJXSWD DQG 6WLJOLW]  RU WKHVH
µXQFHUWDLQWLHV¶DUHWRWDOO\XQFRUUHODWHGEXWDOOVWUDWHJLHVDUHHTXDOO\
HIIHFWLYHRUµULVN\¶$JKLRQDQG+RZLWW*URVVPDQDQG+HOSPDQ
D 'DVJXSWD DQG 6WLJOLW]  DQG DOO PRGHOV DVVXPLQJ D
3RLVVRQSURFHVVUHVHDUFKVWUDWHJLHVDUHQRGLIIHUHQWIURPRUGLQDU\
SURGXFWVWUDWHJLHV(YHQLIWKHµ]HURSURILW¶FRQGLWLRQLHWKHVDPH
5	' IXQFWLRQV DFURVV ILUPV DQG FRPPLWPHQW DUH QRW WKH PDLQ
HOHPHQWVRIWKHµWHPSRUDU\PRQRSRO\¶FDVHLGHQWLFDOULVNOHYHOVDQG
QRQVHTXHQWLDO UHVHDUFK HIIRUWV VXJJHVW WKDW µXQFHUWDLQW\¶ LQ WKH
LQQRYDWLRQSURFHVVLVDWEHVWRIDYHU\OLPLWHGQDWXUH0RUHRYHUVXFK












SURMHFWV WKH DVVXPSWLRQ LV WKDW UHVHDUFK LV D FRPPRGLW\ LH LW LV
TXDQWLILDEOH FRGLILDEOH DQG FOHDUO\ GLVFHUQLEOH ,I WKH LQWHUPHGLDWH
SURGXFHUEX\VKLVRUKHULQSXWVUDWKHUWKDQSURGXFLQJWKHPLQKRXVH
LH LI WHFKQRORJ\ WUDQVIHU IURP D UHVHDUFK XQLW LV LQYROYHG WKH
XQGHUO\LQJPRGHOLVWKDWRIµOLQHDU¶WUDQVIHUDVLQWKHQHRFODVVLFDO
PRGHOGHYHORSHGE\$UURZVHHVHFWLRQDERYH7HFKQRORJ\WUDQVIHU
LV FRQFHSWXDOLVHG DV D XQLOLQHDU WUDQVIRUPDWLRQ SURFHVV RI EDVLF
NQRZOHGJH LQWR µDSSOLHG¶ EOXHSULQWV DQG ILQDO FRQVXPSWLRQ JRRGV





DFWLYLW\ LV GULYHQ E\ WKH SURILWPRWLYH $V VHHQ WKH EDUULHUV WR
DSSURSULDELOLW\ DUH FDXVHG E\ KLJK XQLQVXUDEOH ULVN GXH WR WKH
GLVWDQFHRIEDVLFUHVHDUFKIURPILQDOPDUNHWVLQGLYLVLELOLWLHVLQWKH
XVH RI LQIRUPDWLRQ RQ WKH GHPDQGVLGH DQG IL[HG FRVWV RQ WKH
VXSSO\VLGH
*LYHQ WKLV FRQFHSWXDOLVDWLRQ RI UHVHDUFK DV WKH SURGXFWLRQ RI






DOO WKH VWDWH WKHQ KDV WR GHFLGH KRZ WR GHVLJQ SULYDWH ULJKWV WR
LQIRUPDWLRQVXFKWKDWVRFLDOZHOIDUHLVPD[LPLVHGLHVRFLDOEHQHILW
QHWRIWKHLQHYLWDEOHFRVWVVRFLHW\KDVWRLQFXULILWFKRRVHVQRWWRWUHDW


































.OHPSHUHU  *LOEHUW DQG 6KDSLUR  6HFRQG HYHQ ZLWK
RSWLPDO SDWHQWUHQW SURWHFWLRQ WKH VRFLDOO\ RSWLPDO OHYHO RI 5	'






7KH\ DUH XQOLNHO\ KRZHYHU WR EH PXFK LQWHUHVWHG LQ WKH UHPRWH
IXWXUH2WKHUZLVHWKH\ZRXOGHIIHFWLYHO\DFWDVVRFLDOSODQQHUVDQG
WKHZKROHPDWWHURISULYDWHLQQRYDWLRQLQFHQWLYHVZRXOGQRWDULVHLQ








DQGLQWHUWHPSRUDOVSLOORYHUV,IWKHQHW H[WHUQDOLW\ LV SRVLWLYH WKLV
SURYLGHVDUDWLRQDOHIRUWD[FUHGLWV5	'VXEVLGLHVLQGXVWULDOSROLFLHV
DQG VWDWH LQYHVWPHQW LQ WKH UHVHDUFK LQIUDVWUXFWXUH ,Q WKH RSSRVLWH
FDVHILQDQFLDOGLVLQFHQWLYHVPD\EHXVHGWRGLVFRXUDJHSULYDWH5	'
VSHQGLQJ
7KLUG ZLWK VWDWHFUHDWHG UHQWV WKHUH DUH DOVR SRWHQWLDO UHQWVHHNLQJ
FRVWV WR EH WDNHQ LQWR FRQVLGHUDWLRQ ,Q NHHSLQJ ZLWK WKH ODUJHO\
XQUHFRQVWUXFWHGQHRFODVVLFDODSSURDFKRIWKH1*7ZHDEVWUDFWIURP
HFRQRPLF DQG SROLWLFDO WUDQVDFWLRQ FRVWV &KDQJHV LQ WKH ULJKWV
VWUXFWXUHFDQWKHUHIRUHEHFRVWOHVVO\LPSOHPHQWHGPDLQWDLQHGDQG
HQIRUFHG(YHQVRWKHVRFLDOFRVWVRILQQRYDWLRQUHQWVPD\EHKLJKHU
WKDQ WKH GHDGZHLJKW ZHOIDUH ORVVHV DVVRFLDWHG ZLWK WHPSRUDU\
PRQRSROLHVWKHPVHOYHV7KLVLVWKH FDVH LI HFRQRPLF UHVRXUFHV DUH
EHLQJXVHGXSDVRSSRVHGWRVLPSO\WUDQVIHUUHGLQWKHSURFHVVRI
VHHNLQJ WKH UHQW LH WKH SDWHQW ZKLFK FRXOG KDYH EHHQ XVHG LQ
























FUHDWHG UHPDLQ YDOXHHQKDQFLQJ LH LQQRYDWLRQ UDWKHU WKDQ VWDWLF









SDUWQHUVKLSV¶ DQG 8,5V LQ SDUWLFXODU %HFDXVH RI WKH FRPPRGLW\
FKDUDFWHURIUHVHDUFKLQSXWVLQWRWKHLQWHUPHGLDWHVHFWRUWKHFHQWUDO
GLIILFXOW\LVQRWWKHWUDQVIHURIUHVHDUFKIURPSXEOLFWRSULYDWHVHFWRUV
EXW WKH FUHDWLRQ RI DQ LQFHQWLYH VWUXFWXUH WR HQFRXUDJH WKH SULYDWH
FRPPHUFLDOLVDWLRQRINQRZOHGJHDQGUHVHDUFKLQQRYDWLRQ,QDZRUOG
RI QRQULYDOURXV DFFHVVLEOH DQG FRGLILDEOH NQRZOHGJH WKHUH LV QR





WHFKQRORJ\ WUDQVIHU ZKDW WKH 1*7 DGYRFDWHV LV D PDUNHW IDLOXUH
DSSURDFK WR UHVHDUFK DQG LQQRYDWLRQ 7KH PDLQ GLIIHUHQFH ZLWK D
FODVVLFDOZHOIDUHQRWLRQRIPDUNHWIDLOXUHLVWKDWWKHGLYLVLRQRIWDVNV
LVQRWµQDWXUDOO\¶JLYHQEXWFXWVDFURVVWKHSURYLVLRQRIRQHJRRG
NQRZOHGJH  ZKLFK LV SXEOLF LQ SULQFLSOH LH QRQULYDOURXV EXW
SDUWLDOO\ DPHQDEOH WR SULYDWH DOORFDWLRQ H[FOXGDEOH )ROORZLQJ












GLUHFWO\ LH E\ DGDSWLQJ LWV LQYHVWPHQW LQ WKH SXEOLF UHVHDUFK
LQIUDVWUXFWXUHWRWKHOHYHODQGGLUHFWLRQRIWKHQHWH[WHUQDOLW\:KDWLV
PRUHLIVXFKDVWDWHZDVWRGHOHJDWHLWVFRQWURORYHUWKHSURGXFWLRQRI












SURGXFHUV WR HQJDJH LQ 5	' DFWLYLWLHV DQG KLJKWHFKQRORJ\
SURGXFWLRQ WKH VWDWH PD\ KDYH D UROH LQ GHVLJQLQJ FRPSHWLWLRQ
SROLFLHVWRSUHYHQWG\QDPLFLQQRYDWLRQUHQWVIURPWXUQLQJLQWRVWDWLF
PRQRSRO\ UHQWV ,Q SULQFLSOH WKH 1*7 LQQRYDWLRQ PRGHOV DUH




HJ DJHQF\ SUREOHPV DW WKH ILUPOHYHO VRPH LPSRUWDQFH RI WDFLW
NQRZOHGJHWRRORZPRELOLW\RIZRUNHUVEHWZHHQQHZSURGXFWOLQHV
VRPH GHJUHH RI SURGXFW PDUNHW FRPSHWLWLRQ PD\ EH EHQHILFLDO WR
LQQRYDWLRQ
7KH XQLOLQHDU FRQFHSW RI WHFKQRORJ\ WUDQVIHU DQG WKH XQGHUO\LQJ








UHQW PDUNHW DOORFDWLRQ DV LWV LGHDO EHQFKPDUN QRWLRQ (YHQ LI
QHRFODVVLFDOYDOXHWKHRU\GRHVQRWHVFDSHXQVFDWKHGWKHLQVWLWXWLRQDO
IUDPHZRUNRIDSULYDWHPDUNHWHFRQRP\GRHVNQRZOHGJHSURGXFWLRQ
HYHQ LI LW UHTXLUHV PRQRSROLVWLF FRPSHWLWLRQ FDQ EH HIILFLHQWO\
KDQGOHG E\ D SULYDWH SURSHUW\ ULJKWV UHJLPHFXPZHOIDUH VWDWH WKH
ODWWHU GHDOLQJ ZLWK WKH H[WHUQDOLWLHV DULVLQJ IURP NQRZOHGJH
SURGXFWLRQWKURXJKDVWDQGDUGPDUNHWIDLOXUHDSSURDFK:KDWVKRXOG
EHSRLQWHGRXWKRZHYHULVWKDWWKLVLVLQVWDUNFRQWUDVWWR6FKXPSHWHU
ZKR LQ WDQGHP ZLWK 0DU[ EHOLHYHG WKDW PRQRSROLHV VWRRG DW WKH
EHJLQQLQJRIµ7KH0DUFKLQWR6RFLDOLVP¶6FKXPSHWHU>@
,W LV VPDOO ZRQGHU WKHUHIRUH WKDW WKH PRGHO RI PRQRSROLVWLF



















NQRZOHGJH  DV D IDFWRU RI SURGXFWLRQ  FDQ FUHDWH WKH SHUSHWXDO
JURZWK PRWLRQ JHQHUDWHG E\ XVLQJ RQO\ LQSXWV SURGXFHG E\
NQRZOHGJHLWVHOIWKDWLVWKHPRVWEDVLFFKDUDFWHULVWLFRI1*7PRGHOV
7KHUHDUHHVVHQWLDOO\WZRUDWKHUGLIIHUHQWZD\VRXWRIWKLVLPSDVVH
2QH LV WR TXHVWLRQ WKH SRVVLELOLW\ RI EDODQFHG RU SHUSHWXDO JURZWK
G\QDPLFVRIDµNQRZOHGJHGULYHQ¶HFRQRP\E\HPSKDVLVLQJFRJQLWLYH
FRQVWUDLQWV DQG WKH FRPSOH[LWLHV RI GHFHQWUDOLVHG GHFLVLRQPDNLQJ
7KLV URXWH KDV EHHQ FKRVHQ E\ D QXPEHU RI UHFHQW FRQWULEXWLRQV




HPEHG UHFHQW WHFKQRORJLFDO GHYHORSPHQWV LQ D WKHRU\ RI FDSLWDOLVW
DFFXPXODWLRQDQGVXUSOXVGLVWULEXWLRQ7KLVURXWHZRXOGEXLOGRQWKH
FRQFHSWXDOLVDWLRQ RI FDSLWDOLVW JURZWK G\QDPLFV DV SUHVHQW LQ WKH
ZRUNV RI 0DU[ 6FKXPSHWHU .DOGRU DQG -RDQ 5RELQVRQ 7KH
UHPDLQGHURIWKLVSDSHUZLOOEULHIO\VXPPDULVHWKHPDLQJLVWRIWKH
DUJXPHQWVLQYROYHGDVWKHSXUSRVHLVWRKLJKOLJKWGLIIHUHQWµURXWHVRI




VWXG\ RI FROOHFWLYH DFWLRQ LQVWLWXWLRQDO DUUDQJHPHQWV DQG SROLWLFDO




IURP WKH VWDWLF QHRFODVVLFDO IUDPHZRUN %RWK DVSHFWV DUH FORVHO\
UHODWHG DQG KDYH SURPSWHG WKH IRUPXODWLRQ RI LQVWLWXWLRQDO JURZWK
WKHRU\HJ'RXJODV1RUWK7KHFRPPRQWKHPHWKDWUXQVWKURXJK
WKHVHDSSURDFKHVLVWKDWFRJQLWLYHFRQVWUDLQWVQRWDFNQRZOHGJHGE\
VWDQGDUG QHRFODVVLFDO WKHRU\ LQWURGXFH RUJDQLVDWLRQDO FRPSOH[LW\















WKH FRVWOLQHVV RI H[FKDQJH 7UDQVDFWLRQ FRVWV DULVH LQ WXUQ IURP
µERXQGHGUDWLRQDOLW\¶6LPRQDQGµRSSRUWXQLVP¶:LOOLDPVRQ:KLOH
WKHVH FRQFHSWV DUH FORVHO\ UHODWHG WKH\ KLJKOLJKW VOLJKWO\ GLIIHUHQW
DSSURDFKHV WR WKH FULWLFLVP RI WKH EHKDYLRXUDO IRXQGDWLRQV RI QHR
FODVVLFDO WKHRU\ 7KH QRWLRQ RI µERXQGHG UDWLRQDOLW\¶ UHIHUV WR WKH
WKHRU\RIFRJQLWLRQDQGVWUHVVHVWKHUROHRIFRJQLWLYHFRQVWUDLQWVLQ
LQGLYLGXDO DJHQWV 7KHVH PD\ DULVH IURP OLPLWDWLRQV LQ WKH
FRPSXWDWLRQDO DELOLW\ RI LQGLYLGXDOV 6LPRQ DQGRU IURP WKH




LPSHUIHFW LQIRUPDWLRQ EXW HPSKDVLVHV WKH IDFW WKDW JLYHQ WKLV
FRQVWUDLQW LQWHQWLRQ DQG DFWLRQ FDQ QR ORQJHU EH FRQIODWHG DV LQ
VWDQGDUG QHRFODVVLFDO WKHRU\ 6WLJOLW]  7KHUHIRUH
LQWHUGHSHQGHQFLHV EHWZHHQ LQGLYLGXDO DFWLRQV  ZKDW 6WLJOLW] FDOOV
µDWPRVSKHULF H[WHUQDOLWLHV¶ LELG   DUH D XELTXLWRXV IHDWXUH RI
HFRQRPLF OLIH DQG GHFLVLRQPDNLQJ DQG HQIRUFHPHQW SURFHVVHV




FRXOGQRW EH DYRLGHG WKLV VHWWLQJ ZRXOG E\ GHILQLWLRQ EH 3DUHWR
HIILFLHQWDQGE\WKHILUVWZHOIDUHWKHRUHPDOVRRXWSXWPD[LPLVLQJ
,I LW LV QRW HIILFLHQW WKH RQO\ SHUFHLYDEOH UHDVRQ LV WKDW KLJK
WUDQVDFWLRQ FRVWV ZHUH QRW DYRLGHG EHFDXVH HFRQRPLF DQG SROLWLFDO
DJHQWV ODFN LQIRUPDWLRQ DERXW DQ DOWHUQDWLYH DOORFDWLRQ RI SURSHUW\
ULJKWVDVVRFLDWHGZLWKORZHUWUDQVDFWLRQFRVWV
7KXVWKHPDLQUHDVRQZK\DFKDQJHWRZDUGVDPRUHHIILFLHQWWUDGH
DQG JURZWKHQKDQFLQJ ULJKWV DQG LQFHQWLYH VWUXFWXUH PD\ QRW WDNH
SODFH LV WKDW WKH FRJQLWLYH OLPLWDWLRQV RI LQGLYLGXDO DJHQWV WKH
UHVXOWDQWVHSDUDWLRQRILQWHQWLRQDQGDFWLRQDQGXOWLPDWHO\VRFLDODQG






JDLQV IURP WUDGH -XVW DV HFRQRPLF HQWUHSUHQHXUV SROLWLFDO










QHWZRUNV LQ ZKLFK WKH\ RSHUDWH &RQVHTXHQWO\ WKH GHYHORSPHQWDO
SDWK RI WKH HFRQRP\ ZLOO EH FKDUDFWHULVHG E\ LQFUHDVLQJ UHWXUQV
DULVLQJIURPQHWZRUN DQG OHDUQLQJ H[WHUQDOLWLHV EDQGZDJRQ HIIHFWV
DQGWKHSUHYDOHQFHRIDGDSWLYHH[SHFWDWLRQVRUEHOLHIV
+HQFHRWKHUWKDQZLWKWKH1*7WKHOLQHRIUHDVRQLQJVXJJHVWHGE\
LQVWLWXWLRQDO JURZWK WKHRU\ HPSKDVLVHV WKH FRQVWUDLQWV RI KXPDQ
GHFLVLRQPDNLQJDQGFRJQLWLRQ7ZRWKLQJVIROORZIURPWKLVVWDUWLQJ
SRLQWRIWKHDQDO\VLV)LUVWZKDWLVPDLQO\VWUHVVHGLVWKHLQKHUHQW
XQHYHQQHVV DQG SRWHQWLDO OLPLWDWLRQV WR HFRQRPLF DQG JURZWK
SHUIRUPDQFHGULYHQE\LQHIILFLHQFLHVZKLFKZKLOHWKHPRVWLPSRUWDQW
GULYLQJIRUFHDOVRWHQGWRNHHSWKHV\VWHPRQDOHVVWKDQRSWLPDOSDWK
6HFRQG LQ DQ HQYLURQPHQW FKDUDFWHULVHG E\ LQIRUPDWLRQDO
LPSHUIHFWLRQ DQG FRQVHTXHQW RUJDQLVDWLRQDO FRPSOH[LW\ WKH PDLQ
SURWDJRQLVWRIFKDQJHLVWKHHQWUHSUHQHXUEHWKLVWKHµ6FKXPSHWHULDQ¶
HFRQRPLF HQWUHSUHQHXU KDLOHG E\ WKH $XVWULDQ WUDGLWLRQ RU WKH
SROLWLFDOHQWUHSUHQHXUGRPLQDWLQJ1RUWK¶VSROLWLFDOPDUNHWRUERWKLQ
RQH SHUVRQ ,Q RWKHU ZRUGV WKH µSULFH¶ SDLG IRU UHSODFLQJ WKH
.RRSVPDQ&DVV5DPVH\ µVRFLDOLVW¶ KRXVHKROG ZLWK XQLOLQHDU
SUHIHUHQFHVE\WUXO\FUHDWLYHLQGLYLGXDOVLHHQWUHSUHQHXUVLVWKDWWKH
µNQRZOHGJHGULYHQ¶HFRQRP\LVXQOLNHO\WREHFKDUDFWHULVHGE\WKH
VPRRWK SHUSHWXDO DQG EDODQFHG JURZWK G\QDPLFV PRGHOOHG E\ WKH
1*72QFHLQGLYLGXDOGHFLVLRQPDNLQJLVWDNHQRXWRIWKHEODFNER[
WKHIDFWWKDWWKHDPRXQWRIUHQHZDEOHIDFWRUVRISURGXFWLRQFDSLWDO
DYDLODEOH DW DQ\ RQH SRLQW LQ WLPH GHSHQGV RQ WKH GHFLVLRQV RI
FRQVXPHUVDQGLQYHVWRUVPHDQVWKDWWKHUHLVQRJXDUDQWHHWKDWWKHVH








1RUWK¶V JURZWK WKHRU\ LQ SDUWLFXODU -RQHV    0RUH




LPSURYH WKH µDSSURSULDWLRQ UHJLPH¶ RU µUHQW UHJLPH¶ XQGHU ZKLFK
HQWUHSUHQHXUVDQGLQYHQWRUVRUJDQLVHWRPDNHWKHEHVWRIQHZLGHDV
$ FRUROODU\ RI WKH HPSKDVLV RQ FRJQLWLYH FRQVWUDLQWV DQG
LQIRUPDWLRQDOLPSHUIHFWLRQVLVWKDWGHFHQWUDOLVHGVWUDWHJLFLQWHUDFWLRQ
EHWZHHQLQGLYLGXDOVDQGHQWUHSUHQHXUVLQSDUWLFXODULVDQLPSRUWDQW
IHDWXUH RI HFRQRPLF OLIH 2Q WKH RQH KDQG WKH H[LVWHQFH RI
µDWPRVSKHULFH[WHUQDOLWLHV¶DULVLQJIURPWKHXELTXLW\RILQIRUPDWLRQDO
LPSHUIHFWLRQV DQG DV\PPHWULHV LPSOLHV WKDW VWUDWHJLF
LQWHUGHSHQGHQFLHVDUHSHUYDVLYH2QWKHRWKHUKDQGEHFDXVHRIWKH
OLPLWDWLRQV RQ KXPDQ NQRZOHGJH IRUPDWLRQ DJHQF\ DQG LQFHQWLYH




RSHUDWLRQ FROOHFWLYH DUUDQJHPHQWV µZHEV RI UHODWLRQV¶ DQG
µSRO\DUFKLHV¶ 6WLJOLW]   DQG  WR SURPRWH HFRQRPLF
SHUIRUPDQFHDQGJURZWK








LV RI FRXUVH SUHFLVHO\ WKH FDVH IRU 8,5V DQG µSXEOLFSULYDWH
SDUWQHUVKLSV¶ PRUH JHQHUDOO\ 7R SXW LW DQRWKHU ZD\ ZLWKLQ WKH
IUDPHZRUN RI LQVWLWXWLRQDO JURZWK WKHRU\ DQG LQIRUPDWLRQDO









 (PERGLHG WHFKQLFDO SURJUHVV DQG WKH SURFHVV RI µJUDGXDO
VRFLDOLVDWLRQ¶
7KHUH LV KRZHYHU DQRWKHU ZD\ WR XQGHUVWDQG DQG DQDO\VH WKH
G\QDPLFVRIDµNQRZOHGJHGULYHQ¶HFRQRP\DQGWKHUROHRIµSXEOLF
SULYDWH¶SDUWQHUVKLSVWRSURPRWHVXFKJURZWK7KLVDSSURDFKGRHVQRW







$ XVHIXO VWDUWLQJ SRLQW WR RXWOLQH WKH GLIIHUHQFHV EHWZHHQ WKH
LQVWLWXWLRQDODSSURDFKGLVFXVVHGDERYHDQGWKHRQHVXJJHVWHGKHUHLV












VSHFLILFDOO\ GLVWLQJXLVKHV HQWUHSUHQHXULDO IURP RWKHU DFWLYLWLHV¶
6FKXPSHWHUDQG7KLVµVDOLHQWSRLQW¶LVWKDWDVRSSRVHG





DV WR GUDZ LW RQ LQ LWV ZDNH¶ LELG  DQG  +HQFH ZKDW
6FKXPSHWHUVWUHVVHVKHUHLVPRUHRUOHVVZKDWPRGHUQLQVWLWXWLRQDO
WKHRU\DOVRLGHQWLILHVZLWKWKHQRWLRQRIHQWUHSUHQHXUHQWUHSUHQHXULDO




DQ LPSRUWDQW SRLQW WKDW LV DEVHQW IURP FRQWHPSRUDU\ DSSURDFKHV
HPSKDVLVLQJ WKH UROH RI WKH HQWUHSUHQHXU QDPHO\ WKDW WKH
µHQWUHSUHQHXULDO IXQFWLRQ¶ LV D KLVWRULFDOO\ VSHFLILF HOHPHQW RI
FDSLWDOLVWGHYHORSPHQWZKLFKZLOOEHFRPHREVROHWHLQWKHFRXUVHRI











7HFKQRORJLFDO SURJUHVV LV LQFUHDVLQJO\ EHFRPLQJ WKH EXVLQHVV RI
WHDPVRIWUDLQHGVSHFLDOLVWVZKRWXUQRXWZKDWLVUHTXLUHGDQGPDNHLW




OHVV LQ HQYLURQPHQWV ZKLFK KDYH EHFRPH DFFXVWRPHG WR HFRQRPLF





WR WKH PDVV SURGXFWLRQ RI VRPH JRRGV VXFK DV FKHDS KRXVLQJ
2WKHUZLVH KRZHYHU µHFRQRPLF SURJUHVV WHQGV WR EHFRPH
GHSHUVRQDOLVHGDQGDXWRPDWL]HG%XUHDXDQGFRPPLWWHHZRUNWHQGVWR
UHSODFH LQGLYLGXDO DFWLRQ¶ LELG  +HQFH WKH 6FKXPSHWHULDQ
HQWUHSUHQHXUDWOHDVWLVQRWVRPHDEVWUDFWGULYLQJIRUFHRILQQRYDWLRQ
DQG JURZWK LQ DQ HTXDOO\ DEVWUDFW VRFLHW\ ULGGOHG E\ LQIRUPDWLRQ
SUREOHPVEXWDKLVWRULFDOILJXUHZLWKDFRQFUHWHSXUSRVHFUHDWHGE\
WKH GHYHORSPHQWDO G\QDPLFV RI FDSLWDOLVP DQG GRRPHG WR EH
REOLWHUDWHG E\ LWV LQKHUHQW GULYH WRZDUGV VRPH IRUP RI




￿￿ ZKLOH DW OHDVW DV IDU DV LWV PDFUR
WKHRUHWLFDOEUDQFKLVFRQFHUQHGQRWH[SOLFLWO\FRQFHUQHGZLWKWKHUROH
RIWKH HQWUHSUHQHXU RU LQVWLWXWLRQDO DQG EHKDYLRXUDO DVVXPSWLRQV LQ
JHQHUDO EXW UDWKHU ZLWK DEVWUDFW SURFHVVHV RI WHFKQRORJLFDO FKDQJH
DQG VHOIUHLQIRUFLQJ PHFKDQLVPV LQ WKH HFRQRP\ PDNHV D UHODWHG
SRLQW :KHUHDV PRVW RI WKH QHZ LQVWLWXWLRQDO DQG LQIRUPDWLRQDO
HFRQRPLFV UHPDLQV ZLWKLQ D VWDWLF IUDPHZRUN RI WKH FRPSDUDWLYH
DQDO\VLV RI LQFHQWLYH VWUXFWXUHV EHVW VXLWHG WR SURPRWH LQQRYDWLYH
DFWLYLWLHV E\ ILUPV DQG LQGLYLGXDOV PXFK RI HYROXWLRQDU\ JURZWK
WKHRU\ HPSKDVLVHV WKH µKROLVWLF¶ QDWXUH RI NQRZOHGJH IRUPDWLRQ LQ
KLJKWHFKQRORJ\ HFRQRPLHV ZKRVH G\QDPLF SRWHQWLDO FDQ
LQFUHDVLQJO\RQO\EHXQORFNHGWKURXJKFROOHFWLYHPHFKDQLVPVVXFKDV
UHVHDUFKFROODERUDWLRQVSURGXFWLYHDQGRUJDQLVDWLRQDOQHWZRUNVDQG
FROOHFWLYH OHDUQLQJ SURFHVVHV +HQFH ZKLOH WKH HPSKDVLV RI WKH
LQVWLWXWLRQDODSSURDFKWRJURZWKWKHRU\LVXOWLPDWHO\RQLQGLYLGXDO
FUHDWLYLW\ HSLWRPLVHG LQ WKH HQWUHSUHQHXU ZKR DFWV ZLWKLQ WKH
FRQVWUDLQVRIUXOHVDQGLQFHQWLYHVWUXFWXUHVZKLFKKHRUVKHPD\KHOS
WRFUHDWHPDLQWDLQDQGFKDQJHEXWZKLFKGRQRPRUHWKDQGHILQHDQ




IRUP RI FRPSHWHQFLHV RU FRPELQDWLRQV RI NQRZOHGJH ZKLFK DUH
DWWDFKHGWRVWUXFWXUHVUDWKHUWKDQLQGLYLGXDOV(YHUPRUHH[WHQVLYHFR
RSHUDWLYH DUUDQJHPHQWV UDQJLQJ IURP FOXVWHUV WR WKH KLJK OHYHO RI
RUJDQLVDWLRQDO FRPSOH[LW\ LQ PRGHUQ PRQRSROLVWLF FRPSOH[HV DUH





$V RSSRVHG WR 6FKXPSHWHU KRZHYHU WKH DUJXPHQW IRU D WHQGHQF\
WRZDUGVDJUHDWHUUROHIRUFRRSHUDWLRQDQGFROOHFWLYHSURFHVVHVLQWKH
HFRQRP\ LV QRW D KLVWRULFDOO\ VSHFLILF RQH 5DWKHU DV ZLWK DOO
HYROXWLRQDU\ WKHRULVLQJ HFRQRPLF SURJUHVV LV FRQFHSWXDOLVHG DV D
SURFHVV JRYHUQHG E\ WKH LQWHUSOD\ EHWZHHQ YDULDWLRQ PXWDWLRQ
WUDQVPLVVLRQLQKHULWDQFHDQGVHOHFWLRQDQGWKXVGULYHQODUJHO\E\
VRPHµQDWXUDO¶UDQGRPRUVWRFKDVWLFIRUFH7KHWHQGHQF\WRZDUGVDQ
HYHU PRUH FRPSOH[ DQG HQFRPSDVVLQJ RUJDQLVDWLRQ RI HFRQRPLF
SURFHVVHVLVDVFULEHGWRWKHLQFUHDVLQJSDFHRIVSHFLDOLVDWLRQDQGWKH
WHFKQRORJLFDO GLYLVLRQ RI ODERXU ZKLFK LQ WXUQ LV WKH µQDWXUDO¶
RXWFRPHRIHYROXWLRQ7KHIRFXVRQNQRZOHGJHLQSDUWLFXODUVLPSO\
DULVHV EHFDXVH DV ZLWK WKH 1*7 WHFKQRORJLHV DUH HTXDWHG ZLWK
NQRZOHGJHDQGWKHWHFKQRORJLFDOGLYLVLRQRIODERXULVHTXDWHGZLWKDQ
LQFUHDVH LQ WKH VSHFLILFLW\ RI NQRZOHGJH UHTXLULQJ D KLJK OHYHO RI
RUJDQLVDWLRQDOGLYHUVLW\DQGIOH[LELOLW\$QRWKHUZD\RIVD\LQJWKLVLV
WKDWPRVWHYROXWLRQDU\WKHRU\WUHDWVNQRZOHGJHDQGWHFKQRORJ\DV




WKLV DSSURDFK WR WHFKQRORJLFDO SURJUHVV DQG FKDQJH LV WKDW
HYROXWLRQDU\ WKHRULHV RI LQQRYDWLRQ WHQG WR KDYH D UDWKHU GLIIHUHQW
YLHZ RI WKH UROH RI PRQRSROLHV LQ GHYHORSHG FDSLWDOLVP WKDQ GLG
6FKXPSHWHU $V KDV EHHQ PHQWLRQHG 6FKXPSHWHU UHJDUGHG




PRQRSROLHV DQG PRQRSROLVWLF SUDFWLFHV WDNH GLIIHUHQW IRUPV LQ WKH
FRXUVHRIFDSLWDOLVWGHYHORSPHQWZLWKWKHVRFDOOHGµ6FKXPSHWHULDQ
PRQRSRO\¶  LH WKH WHPSRUDU\ DQG LQQRYDWLYH PRQRSRO\  EHLQJ
UHSODFHG E\ ODUJH EXUHDXFUDWLF DQG SHUVLVWHQW RUJDQLVDWLRQV WR WKH
H[WHQWWKDWQDWXUDOEDUULHUVWRLQQRYDWLRQGLVDSSHDUDQGµLQQRYDWLRQ
LWVHOI LV EHLQJ UHGXFHG WR URXWLQH¶ (YROXWLRQDU\ WKHRULHV RQ WKH
FRQWUDU\GRQRWSURYLGHDKLVWRULFDODQJOHWRWKHLUYLHZRIPDUNHW
VWUXFWXUH 7KH SUHYDOHQW YLHZ LV WKDW WKH LQFUHDVLQJ VSHFLILFLW\ RI
NQRZOHGJH LH WKH LQFUHDVLQJ WHFKQRORJLFDO GLYLVLRQ RI ODERXU





+RZHYHU WKH PRUH EDVLF SUREOHP ZLWK D GLVHPERGLHG FRQFHSW RI
NQRZOHGJHDQGWHFKQLFDOSURJUHVVLVWKDWLWIDLOVWRWDNHDFFRXQWRI
WKRVHGHWHUPLQDQWVRIHFRQRPLFSURJUHVVDQGJURZWKG\QDPLFVZKLFK
DUH KLVWRULFDOO\ VSHFLILF LQ WKDW WKH\ DUH JRYHUQHG E\ WKH LQWHUSOD\
EHWZHHQ WKH SROLWLFDO RU GLVWULEXWLRQDO DQG WKH HFRQRPLF RU
WHFKQRORJLFDO DVSHFWV RI DFFXPXODWLRQ ,I WKHVH GHWHUPLQDQWV DUH
LJQRUHG E\ VHSDUDWLQJ NQRZOHGJH IURP VWDQGDUG SURGXFWLRQ IDFWRUV
FDSLWDO DQG ODERXU QR DFFRXQW FDQ EH JLYHQ RI WKH RULJLQ RI
NQRZOHGJHDQGWHFKQLFDOSURJUHVVRWKHUWKDQLQUDWKHUYDJXHFRJQLWLYH
RU HYROXWLRQDU\ WKDW LV µQDWXUDOLVHG¶ WHUPV $V D FRQVHTXHQFH
SURSHUW\ ULJKWV WR WKH SURFHHGV IURP HFRQRPLF SURJUHVV FDQQRW EH
GHILQHGQRUFDQWKHLPSOLFDWLRQVRIWKHGLVWULEXWLRQDOG\QDPLFVIRUWKH
RYHUDOOSURFHVVRIDFFXPXODWLRQEHH[SORUHG,INQRZOHGJHLVVRPH
µYLUWXDO¶ RU µIUHHIORDWLQJ¶ VRFLDO HQWLW\ RU D VHSDUDWH IDFWRU RI
SURGXFWLRQ ZKLFK VRPHKRZ UHSURGXFHV LWVHOI LWV LPSDFW RQ WKH
G\QDPLFV RI JURZWK LQ D FDSLWDOLVW HFRQRP\ UHPDLQ FORXGHG LQ
P\VWHU\
7KHDOWHUQDWLYHLVRIFRXUVHWRFRQFHSWXDOLVHNQRZOHGJHDVHPERGLHG
LQ FDSLWDO DQG WKXV LQVHSDUDEOH IURP WKH SURFHVV RI FDSLWDO
DFFXPXODWLRQZKLFKLQWXUQLVJRYHUQHGE\FRQIOLFWXDODVZHOODVFR
RSHUDWLYH HOHPHQWV RI VRFLRHFRQRPLF UHODWLRQV 7KH EHVWNQRZQ
DSSURDFK DORQJ WKHVH OLQHV LV SUREDEO\ .DOGRU¶V WHFKQLFDO SURJUHVV
IXQFWLRQ.DOGRU
￿￿.DOGRUVWULQJHQWO\DUJXHVDJDLQVW
DQ\ QRWLRQ RI NQRZOHGJH RU WHFKQRORJ\ DV D VHSDUDWH IDFWRU RI
SURGXFWLRQ EHFDXVH LW LV OLNH RWKHU µXQDSSURSULDWHG DJHQWV RI
SURGXFWLRQZKRVHH[LVWHQFHFDXVHVGLYHUJHQFHVEHWZHHQWKHSULYDWH
DQGWKHVRFLDOUHWXUQVRIWKHRWKHUIDFWRUV7KLVLVRQO\DQRWKHUZD\RI
VD\LQJ WKDW ZH DUH QRW IUHH WR HOHYDWH WR WKH UROH RI D µIDFWRU RI
SURGXFWLRQ¶DQ\WKLQJZHOLNHWKHYDULDEOHVRIWKHSURGXFWLRQIXQFWLRQ
PXVWEHWUXHLQSXWVDQGQRWYDJXHµEDFNJURXQGHOHPHQWV¶OLNHWKH
VXQ RU WKH VHD RU WKH VWDWH RI NQRZOHGJH DQ\ RI ZKLFK PD\ WKH
WKRXJKW WR FDXVH WKH UHVXOWV WR GLYHUJH IURP WKH K\SRWKHVLV RI WKH
KRPRJHQRXVDQGOLQHDUSURGXFWLRQIXQFWLRQ¶LELG,QKLVRZQ
YLHZ
µWKH PRVW WKDW RQH FDQ VD\ LV WKDW ZKHUHDV WKH UDWH RI WHFKQLFDO









QHZ LGHDV DQG WR LQWURGXFH QHZ ZD\V RI GRLQJ WKLQJV WKH IDVWHU






VWDWH RI NQRZOHGJH DQG FRQVHTXHQWO\ D VKLIW RI WKH SURGXFWLRQ
IXQFWLRQFXUYHFDQQRWEHVHSDUDWHGIURPDFKDQJHLQWKHTXDQWLW\RI









FDSLWDO DFFXPXODWLRQ LH FRPPXQLFDWLRQ DQG LQIRUPDWLRQ
WHFKQRORJLHVLQFUHDVLQJO\DIIHFWVRFLHW\¶VDELOLW\WRFRPPXQLFDWHDQG






7ZR WKLQJV IROORZ )LUVW WKH RYHUDOO JURZWK SDWK RI WKH HFRQRP\
UHPDLQVJRYHUQHGE\WKHXVXDOGHWHUPLQDQWVRIFDSLWDODFFXPXODWLRQ
RU WKH UDWH RI SXEOLF DQG SULYDWH LQYHVWPHQW LQ FDSLWDO :LWKLQ D
.DOGRULDQIUDPHZRUNWKLVPHDQVRIFRXUVHWKDWZKDWPDWWHUVLVWKH
G\QDPLF EHWZHHQ LQFRPH GLVWULEXWLRQ DQG GHPDQGLQGXFHG
LQYHVWPHQWQRWMXVWWKHPDWHULDOIRUPRIWHFKQLFDOSURJUHVVDVZHOODV
RWKHU VXSSO\ IDFWRUV 7R EH PRUH SUHFLVH WKH EDVLF FXPXODWLYH
SURFHVV LGHQWLILHG E\ .DOGRU IROORZLQJ $GDP 6PLWK DQG $OO\Q
<RXQJDVWKHPDLQGULYLQJIRUFHRIJURZWKLQDFDSLWDOLVWHFRQRP\








DIIHFW WKH JURZWK SDWK GHSHQGV RQ WKH ZD\ LQ ZKLFK FKDQJHV LQ
SURGXFWLYLW\UHVXOWLQJIURPWKHXVHRIWKHVHWHFKQRORJLHVZLOODFWXSRQ
WKHYDULRXVFRPSRQHQWVRIGHPDQGWKURXJKSULFHDQGLQFRPHHIIHFWV




KDV DUJXHG LQFUHDVLQJ UHWXUQV UHVXOW ERWK IURP JLYHQ SK\VLFDO
SURSHUWLHV RI FHUWDLQ SURGXFWLRQ SURFHVVHV  LH PDQXIDFWXULQJ
SURFHVVHVLQZKLFKDGRXEOLQJRIWKHOLQHDUGLPHQVLRQRIHTXLSPHQW
LQFUHDVHVWKHVXUIDFHE\WKHVTXDUHDQGWKHYROXPHE\WKHFXEHDQG
VRFLRHFRQRPLF IDFWRUV LH WKH HQGRJHQRXV OLQN EHWZHHQ WKH
FRQIOLFWXDO GLVWULEXWLRQDO DQG WKH FRRSHUDWLYH WHFKQRORJLFDO
GLYLVLRQRIODERXUDVSHFWVRIDQHFRQRP\
6HFRQGO\ LI WKH PDWHULDO IRUP RI HPERGLHG NQRZOHGJH DQG
WHFKQRORJLHV FDSLWDO LQFUHDVLQJO\ IDFLOLWDWHV HQFRPSDVVLQJ
RUJDQLVDWLRQDO DUUDQJHPHQWV KLJKHU OHYHOV RI FRPPXQLFDWLRQ DQG
WKXV FROOHFWLYH SURFHVVHV DQG RUJDQLVDWLRQ WKH TXHVWLRQ DVNHG E\
6FKXPSHWHUDULVHVDVWRZKHWKHUWKHVRFLDORUJDQLVDWLRQRIDSULYDWH
PDUNHWHFRQRP\LVDSSURSULDWHWRSURPRWHWKHSRWHQWLDOLQKHUHQWLQ
WKHVH QHZ WHFKQRORJLHV 3XW GLIIHUHQWO\ LI HPERGLHG WHFKQLFDO
SURJUHVV LQ WKH SDVW KDV SURYLGHG WKH WHFKQLFDO DQG RUJDQLVDWLRQDO







*HQRPH 3URMHFW DQG WR VRPH H[WHQW DOVR WKH GHEDWH DURXQG WKH
µ$PHULFDQ SURGXFWLYLW\ SDUDGR[¶ 2QH DUJXPHQW WR H[SODLQ WKH





WHFKQRORJLHV EHFDXVH RXWVRXUFLQJ UDLVHV WKH VKDUH RI ORZ
SURGXFWLYLW\ORZSDLGDFWLYLWLHVLQWKHHFRQRP\ZKLOHDWWKHVDPH
WLPH WKH PDQXIDFWXULQJ VHFWRU WKH PDLQ JHQHUDWRU RI LQFUHDVLQJ
UHWXUQVIRUUHDVRQVUHODWHGWRWKHSK\VLFDOSURSHUWLHVRISURGXFWLRQLV






PDWHULDO LQFHQWLYHV WR LQQRYDWH UDWKHU WKDQ VROHO\ E\ WKH SRWHQWLDO
LQKHUHQWLQQHZWHFKQRORJLHVZKLOHSULYDWHRZQHUVKLSPD\SRVHµD
JUHDWREVWDFOH¶WRIXUWKHUHFRQRPLFSURJUHVVLWZLOODOVRQRWVXGGHQO\
EHFRPH VXSHUIOXRXV 7KH LPSOLFDWLRQ LV WKDW µSXEOLFSULYDWH¶
SDUWQHUVKLSVPD\ZHOOEHDXVHIXOSROLF\WRROIURPWKHSRLQWRIYLHZ
WKDW FRQFHSWXDOLVHV µNQRZOHGJHGULYHQ¶ WHFKQRORJLFDO FKDQJH DV
µHPERGLHG¶ LQ FDSLWDO +RZHYHU EHFDXVH NQRZOHGJH DQG













%RWK FODVVLFDO SROLWLFDO HFRQRPLVWV 0DU[LVWV LQ SDUWLFXODU DQG















DQG KDV UHFHQWO\ EHHQ UHLQYRNHG E\ SROLWLFLDQV RI DOO PDLQVWUHDP
SHUVXDVLRQV ,W GRHV QRW KRZHYHU HDVLO\ ILW WKH LGHD RI WKH
µNQRZOHGJHGULYHQ¶ HFRQRP\ LQ ZKLFK NQRZOHGJH SHUFHLYHG DV D





7KRVH ZKR DGYRFDWH D YLHZ RI NQRZOHGJH DV HPERGLHG LQ FDSLWDO
DFFXPXODWLRQ KDYH SRLQWHG RXW WKDW WKH SUREOHP ZLWK PDNLQJ
NQRZOHGJH SHU VH D PDMRU GULYHU RI HFRQRPLF JURZWK LV WKDW WKH
SURFHVV E\ ZKLFK NQRZOHGJH FRPHV WR EH WKLV GULYHU QHHGV WR EH
VSHFLILHG7KLVVSHFLILFDWLRQRIWKHSURFHVVHVXQGHUO\LQJWKHJURZWK
SHUIRUPDQFH RI DQ HFRQRP\ LV DIWHU DOO ZKDW PDNHV D WKHRU\ RI





µFDSULFLRXVQHVV¶ RI LQGLYLGXDO PLQGV 0RUH LPSRUWDQWO\ LI WKH
HQWUHSUHQHXU LV WR EH UHJDUGHG DV DQ µLGHDO W\SH¶ ILJXUH RI PDUNHW
RUJDQLVDWLRQ UDWKHU WKDQ DV D KLVWRULFDOO\ VSHFLILF DQG WUDQVLHQW
SKHQRPHQRQ RI HDUO\ FDSLWDOLVW GHYHORSPHQW WKH OLPLWDWLRQV RI
LQGLYLGXDOGHFLVLRQPDNLQJLQDZRUOGRILPSHUIHFWLQIRUPDWLRQZLOO
SODFH D SHUPDQHQW DQG LQVXUPRXQWDEOH FRQVWUDLQW RQ VRFLHW\¶V
SRWHQWLDOIRUHFRQRPLFJURZWK,IRQWKHRWKHUKDQGNQRZOHGJHLV
HPERGLHGLQFDSLWDODFFXPXODWLRQLWZLOOEHWKHFKDQJLQJLQWHUSOD\













+HWHURGR[ WKHRULHV RI JURZWK DGRSW D EURDGHU RU PRUH µKROLVWLF¶
QRWLRQRIHQGRJHQHLW\+HUHDFHUWDLQPRWLRQHJWHFKQLFDOSURJUHVV
LVHQGRJHQRXVWRDV\VWHPLILWKDVDULVHQDVDUHVSRQVHWRWKHLQWHUQDO
IRUFHV RI WKH V\VWHP HJ WKH VXSSO\ RI UHVRXUFHV WR DQ HFRQRPLF
V\VWHPLVHQGRJHQRXVLILWFRQVWLWXWHVDUHVSRQVHWRGHPDQGIRUWKHP
IURP ZLWKLQ WKH V\VWHP HJ 7KLUOZDOO   2EYLRXVO\ WKH
RULJLQDQGZRUNLQJRIVXFKµIRUFHV¶QHHGVWREHH[SODLQHGEXWWKHUHLV






WRWDO RXWSXW 5DWKHU ZKDW LW GRHV VD\ LV WKDW WHFKQLFDO SURJUHVV LV
JRYHUQHGE\WKHVDPHLQVWLWXWLRQDOWHFKQRORJLFDODQGHFRQRPLFIRUFHV
ZKLFKJRYHUQWKHSURFHVVRIFDSLWDODFFXPXODWLRQVRPHRIZKLFKPD\
EH TXDQWLILDEOH DQG VRPH RI ZKLFK PD\ QRW 6HFRQGO\ WR H[SODLQ
JURZWKLQWHUPVRIµKROLVWLF¶DQGKLVWRULFDOO\VSHFLILFPDWHULDOIRUFHVLV
QRWWRGHQ\WKHLPSRUWDQFHRIKXPDQFKRLFH7KHUHDOLVDWLRQRIKXPDQ
FKRLFHV LV WR D FRQVLGHUDEOH H[WHQW GHSHQGHQW RQ WKH H[SODQDWRU\
SRZHU RI WKHRULHV GHVLJQHG WR UHQGHU WKH VRFLDO DQG QDWXUDO
HQYLURQPHQWVRIKXPDQEHLQJVLQWHOOLJLEOH7KHH[SODQDWRU\SRZHURI
µHQGRJHQLVLQJ¶ JURZWK E\ UHIHUHQFH WR VRPH QRWLRQ RI µFUHDWLYLW\¶
LQGLYLGXDORUDJJUHJDWHLVQRWREYLRXV:KDWLVPRUHDVORQJDVWKH
RULJLQV DQG ZRUNLQJV RI VXFK µFUHDWLYLW\¶ DUH QRW VSHFLILHG MXVW DV
DGKHUHQWVRI86FRUSRUDWHOLEHUDOLVPXVHGWRILQGWKDWµWKHODZVRI






DUH FRQVLGHUDEOH WKHLU LPSDFW RQ WKH JURZWK SRWHQWLDO RI KLJK
WHFKQRORJ\HFRQRPLHVZLOOGHSHQGRQZKHWKHUWKHHPSKDVLVLVSXWRQ
WKH µSULYDWH¶ RU RQ WKH µSXEOLF¶ HOHPHQW ,Q WKH ILUVW FDVH SROLF\
PDNHUVDFWRQWKHEDVLVRIDQLQKHUHQWFRQWUDGLFWLRQ,ISULYDWLVDWLRQLV




SURGXFWLRQ LQ SURSRUWLRQ WR LWV RZQ VHOISURSHOOHG JURZWKRU LW LV
GHSHQGHQWRQWKHZLWRIWKHLQGLYLGXDOHQWUHSUHQHXUPRQRSROLVW,QWKH
VHFRQG FDVH SROLF\PDNHUV DW OHDVW KDYH D FKDQFH RI µJHWWLQJ WKH
G\QDPLFVULJKW¶:KLOHWKH\ZLOOQRWEHLQDSRVLWLRQWRSURPLVHD





￿ 6HH 'HSDUWPHQW RI 7UDGH DQG ,QGXVWU\  %XLOGLQJ WKH
.QRZOHGJH'ULYHQ(FRQRP\&RPSHWLWLYH:KLWH3DSHU
KWWSZZZGWLJRYXNFRPSFRPSHWLWLYHZKBLQWKWP
￿ ,Q WKH )DELDQ 3KDPSOHW RQ WKH 7KLUG :D\ %ODLU HPEUDFHV D
VLPLODUYLHZRISXEOLFSULYDWHUHODWLRQVµ,IXOO\UHFRJQLVHWKDW
WKHSULYDWHVHFWRUQRWJRYHUQPHQWLVDWWKHIRUHIURQWRIZHDOWK






XVHG EURDGO\ WR GHVFULEH DQ\ IRUP RI FROODERUDWLYH UHVHDUFK
DUUDQJHPHQW LQYROYLQJ SXEOLF DQG SULYDWH SDUWQHUV 7KH PDLQ
GHILQLQJ HOHPHQW LV WKH H[LVWHQFH RI D ZRUNLQJ UHODWLRQVKLS




RQHRII DFDGHPLF FRQVXOWDQFLHV WR XQLYHUVLW\ VSLQRXWV DQG


















￿ 6HH +DUFRXUW    6HH DOVR DERYH UHPDUNV
,QWURGXFWLRQ
￿ 2QO\ LI WKH VXPPDWLRQ RI WKH PDUJLQDO SURGXFWV WLPHV WKH
SURGXFWLRQ IDFWRUV HTXDOV WKH WRWDO SURGXFW SURGXFHG GRHV
PDUJLQDOSURGXFWLYLW\WKHRU\SURYLGHDWKHRU\RIGLVWULEXWLRQ
￿ +RZH[DFWO\OLQHDULW\JHQHUDWHVHQGRJHQRXVJURZWKFDQHDVLO\
EH VHHQ ZLWK UHIHUHQFH WR WKH 6RORZ PRGHO 6RORZ 










UHWXUQV WR FDSLWDO ,I RQH LQWHUSUHWV WKH EDVLF LGHD EHKLQG WKH
6RORZ PRGHO LQ WHUPV RI WUDQVLWLRQV G\QDPLFV ZKHUH WKH
HFRQRPLFJURZWKJUDGXDOO\VORZVGRZQDORQJDWUDQVLWLRQSDWK




















WHUPV RI LWV UHODWLYH SULFH :KDW LV WUXO\ VFDUFH LV PRUH
SURGXFWLYH FDSLWDO 2I FRXUVH WKLV LPSOLHV WKH QRWLRQ RI
GLVHPERGLHG WHFKQLFDO SURJUHVV , RZH WKLV SRLQW WR 0XVKWDT
.KDQ
￿￿ 2U LI WKHUH LV D FKRLFH RI WHFKQLTXH DV LQ .LQJ DQG 5HEHOR
 WKH SURILW UDWH ZLOO EH GHWHUPLQHG E\ WHFKQRORJ\ DQG
SURILWPD[LPLVDWLRQRQWKHSDUWRISURGXFHUV.XU]
￿￿ ,Q D VOLJKWO\ GLIIHUHQW YDULDQW RI WKH DUJXPHQW ZKHUH WKH
GHSUHFLDWLRQ UDWH LV WDNHQ WR HTXDO  LH FLUFXODWLQJ FDSLWDO
YDQLVKHV DW WKH HQG RI D SURGXFWLRQ SHULRG HTXDOLQJ WKH WLPH





WKH UDWH RI SURILW EHORZ WKH GLVFRXQW UDWH IRU LQYHVWPHQW LV
VLPSO\DYRLGHGE\DPHQGLQJWKHDJJUHJDWHSURGXFWLRQIXQFWLRQ
LQ VXFK D ZD\ WKDW D ORZHU ERXQGDU\ RQ SULYDWH SURILWV LV
LQWURGXFHG
￿￿ :KLOH $UURZ  DQG DOVR 8]DZD 8]DZD + 
µ2SWLPXP 7HFKQLFDO &KDQJH LQ DQ $JJUHJDWH 0RGHO RI
(FRQRPLF *URZWK¶ ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ  DUH
FRPPRQO\UHFRJQL]HGDVKDYLQJDQWLFLSDWHGWKH1*7WKHVDPH




$FFXPXODWLRQ¶ KH VSHFXODWHG RQ SRVVLEOH DQVZHUV WR WKH
LQYHVWPHQW SHVVLPLVP LQKHUHQW LQ KLV DQG 6RORZ¶V HPHUJLQJ
JURZWKWKHRU\LQWKHIROORZLQJZRUGV
µ)LUVWWKHUDWHRIWHFKQLFDOSURJUHVVPD\QRWEHLQGHSHQGHQWRI
WKH UDWH RI DFFXPXODWLRQ RU ZKDW FRPHV WR PXFK WKH VDPH
WKLQJDFFXPXODWLRQPD\JLYHULVHWRH[WHUQDOHFRQRPLFVVRWKDW









￿￿ 7KLV FRUUHVSRQGV WR 0DUVKDOO¶V FRQFHSWXDOLVDWLRQ RI LQGXVWU\
VSHFLILF LQFUHDVLQJ UHWXUQV DQG DV 6UDIID  KDV VKRZQ









JHQHUDOL]HG 'RPDU EXW ZLWK VRSKLVWLFDWHG EHOOV DQG ULQJV¶
DOWKRXJK WKH $. PRGHOV JR PXFK IXUWKHU WKDQ 'RPDU E\
H[FOXGLQJ E\ GHILQLWLRQ DOO SRVVLELOLW\ RI D ERWWOHQHFN LQ WKH
VXSSO\RIVNLOOHGODERXU
￿￿ 0RUHSUHFLVHO\5RPHUDVVXPHVWKDWWKHSURGXFWLRQIXQFWLRQLV
KRPRJHQRXV RI GHJUHH RQH LQ WKH FXUUHQW VWRFN RI SULYDWH
NQRZOHGJH DQG DOO FRQYHQWLRQDO LQSXWV EXW KRPRJHQRXV RI
GHJUHHG!LQWKHFXUUHQWVWRFNRISULYDWHNQRZOHGJHDQGWKH











GULYHQ WR ]HUR +RZHYHU DV 6WLJOLW]   FRUUHFWO\
UHPDUNV DOO WKDW FRPSHWLWLRQ FDQ HQVXUH LV WKDW WKH PDUJLQDO
HQWUDQW¶V SURILWV HTXDO ]HUR DW ZKLFK SRLQW WKH SURILWV RI WKH
LQIUDPDUJLQDOILUPDUHVWULFWO\SRVLWLYH:KDW WKH µ]HURSURILW¶
FRQGLWLRQ PHDQV WKHQ LV WKDW WKHUH ZLOO EH QR UHQWV RU
VXSHUSURILWVEXWRQO\µQRUPDO¶SURILWVRUSURGXFHUVXUSOXVHV
￿￿ ,HWKHHTXLOLEULXPYDOXHRI$ZKLFKLVGHWHUPLQHGE\WKH]HUR
SURILW FRQGLWLRQ RI IUHH HQWU\ LV VXFK WKDW WKH SURGXFWLRQ
IXQFWLRQH[KLELWVFRQVWDQWUHWXUQVWRVFDOHLQ/DQG.
￿￿ 7KLV FOHDUFXW FRQFOXVLRQ UHJDUGLQJ WKH UHODWLRQVKLS EHWZHHQ
RSWLPDODQGHTXLOLEULXPJURZWKSDWKVLVXOWLPDWHO\GHULYHGIURP
WKH DVVXPSWLRQ WKDW WKH HODVWLFLW\ RI VXEVWLWXWLRQ EHWZHHQ
GLIIHUHQWLDWHG SURGXFWV LV FRQVWDQW DV LQ WKLV FDVH WKH
FRQWULEXWLRQRIHDFKQHZSURGXFWWRWKHFRQVXPHUVXUSOXVHTXDOV
WKHDJJUHJDWHORVVRISURILWVLQIOLFWHGRQWKHH[LVWLQJILUPVE\WKH
PDUJLQDO HQWUDQW 7KHUHIRUH WKH RQO\ UHPDLQLQJ SRVLWLYH
H[WHUQDOLW\ LV VSLOORYHUV IURP VSHFLDOLVDWLRQ DQG UHVHDUFK
LPSO\LQJ WKDW HTXLOLEULXP JURZWK LV DOZD\V VORZHU WKDQ
VRFLDOO\RSWLPDOJURZWK
￿￿ :KLOHWKHVSLOORYHUHIIHFWDVZHOODVWKHFRQVXPHUVXUSOXVHIIHFW
DULVLQJ IURP WKH PRQRSROLVWLF PDUNHW VWUXFWXUH LQ WKH
LQWHUPHGLDWHJRRGVVHFWRULPSO\WKDWDVVXPLQJJLYHQUHVHDUFK
SURGXFWLYLW\WKHDPRXQWRIUHVHDUFKFDUULHGRXWLQHTXLOLEULXP
ZLOO EH OHVV WKDQ VRFLDOO\ RSWLPDO WKH GXSOLFDWLRQ HIIHFW
FRQVWLWXWHV D FRXQWHUYDLOLQJ LQIOXHQFH 7KH EDVLF LQVLJKWV
XQGHUO\LQJ -RQHV¶ SURGXFWLRQ IXQFWLRQ RI LGHDV JR EDFN WR D
SDSHU E\ )ULW] 0DFKOXS RQ µ7KH 6XSSO\ RI ,QYHVWRUV DQG
,QYHQWLRQV¶LQZKLFKKHHVWDEOLVKHVIRXUVXSSO\IXQFWLRQVIRU
LQYHQWLYHODERXULQYHQWLYHODERXUFDSDFLW\QHZUDZLQYHQWLRQV
DQG HIIHFWLYH ZRUNHG LQYHQWLRQV DUJXLQJ WKDW DOO RI WKHVH
IXQFWLRQVDUHXQOLNHO\WREHLQILQLWHO\HODVWLF0DFKOXS
￿￿ ,QWXLWLYHO\ WKLV LV WKH FDVH DV RWKHUZLVH WKH QXPEHU RI
UHVHDUFKHUVZRXOGHYHQWXDOO\H[FHHGWKHSRSXODWLRQ)RUPDOO\
IURPWKHSURGXFWLRQIXQFWLRQDQGHTXDWLRQDWKHODERXU













DORQJ D EDODQFHG JURZWK SDWK U DQG J DUH FRQVWDQW /, V /
ZKHUHVLVDFRQVWDQW
￿￿ 7RDYRLGWKHREYLRXVREMHFWLRQWKDWSHU FDSLWD LQFRPH LV QRW
JURZLQJDWDIDVWHUUDWHLQGHYHORSLQJFRXQWULHVZLWKDKLJKHU




￿￿ ,W VKRXOG EH QRWHG WKDW WKLV LV DV IDU DV WKH 6FKXPSHWHULDQ
LQIOXHQFHJRHV8QIRUWXQDWHO\DQRWKHUUDWKHULPSRUWDQWLQVLJKW





PXVW EH QRQGHSUHFLDWLQJ WR DYRLG D UHWXUQ WR 6RORZLDQ




￿￿ 1RWH WKDW WKLV PHDQV WKDW HYHU\ LQQRYDWLRQ JHQHUDWHV D
SURSRUWLRQDWHLQFUHDVHLQ$DQGWKDWWKHPDUJLQDOSURGXFWLYLW\
RIUHVHDUFKDVPHDVXUHGE\OLVLQGHSHQGHQWRIWKHQXPEHURI
UHVHDUFKHUV Q LQ WKH HFRQRP\ LH WKDW WKHUH DUH FRQVWDQW
UHWXUQV WR VFDOH LQ UHVHDUFK DFWLYLWLHV 7KLV LV HTXLYDOHQW WR
5RPHU¶V  HTXDWLRQ  DERYH DQG LV DOVR FRQFHSWXDOO\
DQDORJRXV WR +DUURGQHXWUDO FKDQJH DW D FRQVWDQW H[SRQHQWLDO
UDWHLQD6RORZLDQPRGHO
￿￿ 7KLV LV DVVXUHG E\ D YDULHW\ RI DVVXPSWLRQV PRVW FRPPRQO\




















￿￿ 2EYLRXVO\ NQRZOHGJH LV QRW KRPRJHQRXV :KLOH WKLV LV
LPSOLFLWO\ FRQFHGHG LQ WKH 1*7 OLWHUDWXUH EHFDXVH GLIIHUHQW
PRGHOVHPSKDVLVHGLIIHUHQWNLQGVRINQRZOHGJHKXPDQFDSLWDO
UHVHDUFK HWF LQ SDUWLFXODU WKH HDUO\ 1*7 PRGHOV GR
FRQFHSWXDOLVH NQRZOHGJH DV D KRPRJHQRXV PDJQLWXGH HJ
5RPHU  /DWHU PRGHOV DVVXPH GLIIHUHQW NLQGV RI
NQRZOHGJHWRPRGHOLQQRYDWLRQVXFKDV$JKLRQDQG+RZLWW




LQQRYDWLRQ 2I FRXUVH DW D YHU\ DEVWUDFW OHYHO RI DQDO\VLV
SURFHVVLQQRYDWLRQFDQDOZD\VEHFRQFHSWXDOLVHGDVUHSUHVHQWLQJ
D µQHZ SURGXFW¶ DQG WKLV LV SUREDEO\ WKH ZD\ LQ ZKLFK WKH
QRWLRQRISURGXFWLQQRYDWLRQLVHPSOR\HGLQ1*7PRGHOVLHDV
D µXQLYHUVDO PHWDSKRU IRU LQQRYDWLRQ¶ LELG +RZHYHU DV LV
ZHOO NQRZQ WKHUH DUH LPSRUWDQW GLIIHUHQFHV EHWZHHQ SURGXFW
DQGSURFHVVLQQRYDWLRQHJWKHUROHRIWKHSULFHHODVWLFLW\RI
GHPDQGDVDGHWHUPLQDQWRILQQRYDWLYHHIIRUWVZKLFKLIEUXVKHG
DVLGH PD\ ZHOO SURGXFH PLVOHDGLQJ UHVXOWV $Q H[FHSWLRQ LV
$JKLRQDQG+RZLWW















LQGLYLGXDO ILUP WKXV SRWHQWLDOO\ GHWHUPLQLQJ ILUP VL]H LV D
VXEVHW RI WKH µHQWUHSUHQHXULDO IXQFWLRQ¶ QDPHO\ WKH ILUP¶V







DELOLW\¶ RFFXSLHV LQ WKDW SURGXFWLRQ IXQFWLRQ LV QRW JLYHQ
LQGHSHQGHQWO\RIHTXLOLEULXPEXWLWLVSDUWRIWKHSUREOHPRI





RYHUYLHZ RI HYROXWLRQDU\ WKHRULVLQJ RQ HFRQRPLF JURZWK VHH
6LOYHUEHUJ DQG 9HUVSDJHQ  ,Q WKH SUHVHQW FRQWH[W WKH
ODEHOµHYROXWLRQDU\JURZWKWKHRU\¶LVWDNHQWRUHIHUPDLQO\WR
PDFURWKHRULHVDVRSSRVHGWRµPLFURPRGHOV¶VXFKDV1HOVRQ
DQG :LQWHU  ZKLFK IDYRXU D GLVHPERGLHG QRWLRQ RI
WHFKQRORJLFDOFKDQJHDVGRHVWKH1*7$QH[DPSOHLV%ULDQ
$UWKXU
￿￿ $V LV ZHOO NQRZQ .DOGRU¶V PRGHO ZDV SUHFHGHG E\ 6DOWHU¶V







6XP RI 1HW 6RFLDO %HQHILW RYHU
WLPH GXH WR IDVWHU LQQRYDWLRQ
6XP RI 1HW 6RFLDO &RVWV RYHU
WLPH GXH WR SHUVLVWHQFH RI :HO￿
IDUH /RVVHV





$JKLRQ 3 DQG +RZLWW 3  $ 0RGHO RI *URZWK 7KURXJK
&UHDWLYH'HVWUXFWLRQ(FRQRPHWULFD0DUFK
$JKLRQ 3 DQG +RZLWW 3  (QGRJHQRXV *URZWK 7KHRU\
&DPEULGJH0DVV0,73UHVV
$UURZ . D (FRQRPLF :HOIDUH DQG WKH $OORFDWLRQ RI
5HVRXUFHV IRU ,QYHQWLRQ LQ 1DWLRQDO %XUHDX RI (FRQRPLF
5HVHDUFK 7KH 5DWH DQG 'LUHFWLRQ RI ,QFHQWLYH $FWLYLWLHV
3ULQFHWRQ3ULQFHWRQ8QLYHUVLW\3UHVV




$XGUHWVFK ' D ,QQRYDWLRQ JURZWK DQG 6XUYLYDO
,QWHUQDWLRQDO-RXUQDORI,QGXVWULDO2UJDQL]DWLRQ
$XGUHWVFK ' E ,QQRYDWLRQ DQG ,QGXVWU\ (YROXWLRQ
&DPEULGJH0DVV0,73UHVV
$XGUHWVFK'DQG0DWD$7KH3RVWHQWU\3HUIRUPDQFHRI




DQG LQGLFDWRUV ,QWHUQDWLRQDO -RXUQDO RI 7HFKQRORJ\
0DQDJHPHQW9RO





























(FRQRPLFV RI 6FLHQFH DQG 7HFKQRORJ\ LQ )HLZHO * HG
$UURZ DQG WKH $VFHQW RI 0RGHUQ (FRQRPLF 7KHRU\
%DVLQJVWRNH0DFPLOODQ




&RPSHWLWLRQ DQG (FRQRPLF :HOIDUH (XURSHDQ (FRQRPLF
5HYLHZ
'DYLG 3  +HURHV +HUGV DQG +\VWHUHVLV LQ 7HFKQRORJLFDO
+LVWRU\,QGXVWULDODQG&RUSRUDWH&KDQJH
'DYLG3DQG6WRQHPDQ$GRSWLRQ6XEVLGLHVYV,QIRUPDWLRQ
3URYLVLRQ DV ,QVWUXPHQWV RI 7HFKQRORJ\ 3ROLF\ (FRQRPLF
-RXUQDO6XSSOHPHQW
'L[LW $ DQG 6WLJOLW] -  0RQRSROLVWLF &RPSHWLWLRQ DQG
2SWLPDO3URGXFW'LYHUVLW\$PHULFDQ(FRQRPLF5HYLHZ

)DXONQHU : DQG 6HQNHU -  .QRZOHGJH )URQWLHUV 3XEOLF
6HFWRU 5HVHDUFK DQG ,QGXVWULDO ,QQRYDWLRQ LQ %LRWHFKQRORJ\




)RUD\ ' DQG /HEDV &  'LIIXVLRQ GH O¶LQQRYDWLRQ GDQV
O¶LQGXVWULH HW IRQFWLRQ GH UHFKHUFKH WHFKQLTXH GLFKRWRPLH RX
LQWpJUDWLRQ(FRQRPLH$SSOLTXpH









*LOEHUW 5 DQG 6KDSLUR &  2SWLPDO 3DWHQW /HQJWK DQG
%UHDGWK5DQG-RXUQDORI(FRQRPLFV
*UHHQZDOG%DQG6WLJOLW]-([WHUQDOLWLHVLQ(FRQRPLHVZLWK
,PSHUIHFW ,QIRUPDWLRQ DQG ,QFRPSOHWH 0DUNHWV 4XDUWHUO\
-RXUQDORI(FRQRPLFV
*ULOLFKHV=,VVXHVLQ$VVHVVLQJWKH&RQWULEXWLRQRI5HVHDUFK





















*URVVPDQ 6 DQG +DUW 2  7KH &RVWV DQG %HQHILWV RI
2ZQHUVKLS $ 7KHRU\ RI /DWHUDO DQG 9HUWLFDO ,QWHJUDWLRQ
-RXUQDORI3ROLWLFDO(FRQRP\
+DUFRXUW * &  7KH &DSLWDO 7KHRU\ &RQWURYHUV\ 7KH

















DQG WKH 5HZDUG WR ,QYHQWLYH $FWLYLW\ $PHULFDQ (FRQRPLF
5HYLHZ
-DIIH$7HFKQRORJLFDO2SSRUWXQLW\DQG6SLOORYHUVRI5	'
(YLGHQFH IURP )LUPV¶ 3DWHQWV 3URILWV DQG 0DUNHW 9DOXH
$PHULFDQ(FRQRPLF5HYLHZ'HFHPEHU











.DOGRU 1  7KH (VVHQWLDO .DOGRU HG E\ 7DUJHWWL ) DQG
7KLUZDOO$/RQGRQ'XFNZRUWK
.KDQ 0 DQG -RPR 6 HGV  5HQWV 5HQW6HHNLQJ DQG
(FRQRPLF 'HYHORSPHQW 7KHRU\ DQG (YLGHQFH LQ $VLD
&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
.LQJ5DQG5HEHOR63XEOLF3ROLF\DQG(FRQRPLF*URZWK
'HYHORSLQJ 1HRFODVVLFDO ,PSOLFDWLRQV -RXUQDO RI 3ROLWLFDO
(FRQRP\2FWREHU
















/XFDV 5  2Q WKH 0HFKDQLFV RI (FRQRPLF 'HYHORSPHQW
-RXUQDORI0RQHWDU\(FRQRPLFV-XO\




0DFKOXS )  7KH 6XSSO\ RI ,QYHQWRUV DQG ,QYHQWLRQV LQ
1DWLRQDO%XUHDXRI(FRQRPLF5HVHDUFK7KH5DWHDQG'LUHFWLRQ









0DQVILHOG (  $FDGHPLF 5HVHDUFK 8QGHUO\LQJ ,QGXVWULDO
,QQRYDWLRQV 6RXUFHV &KDUDFWHULVWLFV DQG )LQDQFLQJ 7KH
5HYLHZRI(FRQRPLFVDQG6WDWLVWLFV/;;9,,)HEUXDU\










0HWFDOIH -  ,QQRYDWLRQ DV D 3ROLF\ 3UREOHP 1HZ




1HOVRQ 5  7KH (FRQRPLFV RI ,QYHQWLRQ $ 6XUYH\ RI WKH
/LWHUDWXUH-RXUQDORI%XVLQHVV$SULO
1HOVRQ 5  5HFHQW ([HUFLVHV LQ *URZWK $FFRXQWLQJ 1HZ
8QGHUVWDQGLQJ RI 'HDG (QG $PHULFDQ (FRQRPLF 5HYLHZ 
-XQH
1HOVRQ55HVHDUFKRQ3URGXFWLYLW\*URZWKDQG3URGXFWLYLW\
'LIIHUHQFH 'HDG (QGV DQG 1HZ 'HSDUWXUHV -RXUQDO RI
(FRQRPLF/LWHUDWXUH6HSWHPEHU
1HOVRQ5D:KDW,V&RPPHUFLDODQG:KDW,V3XEOLF$ERXW
7HFKQRORJ\ DQG :KDW 6KRXOG %H" LQ 5RVHQEHUJ 1 HW DO
HGV 7HFKQRORJ\ DQG WKH :HDOWK RI 1DWLRQV 6WDQIRUG
6WDQIRUG8QLYHUVLW\3UHVV




1HOVRQ 5 DQG :LQWHU 6  $Q (YROXWLRQDU\ 7KHRU\ RI
(FRQRPLF &KDQJH &DPEULGJH 0DVV +DUYDUG 8QLYHUVLW\
3UHVV
1HOVRQ 5 DQG 3KHOSV (  ,QYHVWPHQW LQ +XPDQV
7HFKQRORJLFDO 'LIIXVLRQ DQG (FRQRPLF *URZWK $PHULFDQ
(FRQRPLF5HYLHZ





3DVLQHWWL /  5DWH RI 3URILW DQG ,QFRPH 'LVWULEXWLRQ LQ
5HODWLRQWRWKH5DWHRI(FRQRPLF*URZWK5HYLHZRI(FRQRPLF
6WXGLHV
3DYLWW .  $FDGHPLF 5HVHDUFK 7HFKQLFDO &KDQJH DQG
























(FRQRPLF *URZWK PLPHR 0DDVWULFKW (FRQRPLF 5HVHDUFK
,QVWLWXWHRQ,QQRYDWLRQDQG7HFKQRORJ\8QLYHUVLW\RI/LPEXUJ
6OLIPDQ/DQG&RUUDGR&'HFRPSRVWLWLRQRISURGXFWLYLW\





)XQFWLRQ 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV  )HEUXDU\

6RORZ51HZ'LUHFWLRQVLQ*URZWK7KHRU\LQ*DKOHQ%
HG :DFKVWXPVWKHRULH XQG :DFKVWXPVSROLWLN (LQ 1HXHU
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